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streams and piled on the ice which at that time covers the surface, tyiijj 
the rivers break up in the spring the freshet carries the logs with it out to 
the mouths of the rivers, where they empty into the great rivers like He 
St Lawrence or Ottawa or the great lakes like Huron or Ontario. Here 
the logs are boomed (l) and the logs of the different owners separated In- 
means of the timber brands on the cuds of the logs. The logs tlmj 
separated are sawn into boards and planks in the mills located along tk 
river bank. 

The practice is now prevalent of bringing the mills as close as pos.sibli 
to the forest and shipping out only the finished product, but in the eath 
days the mills were located at lumber centres on the great rivers and tb 
logs were formed into rafts and these rafts were floated down the rivers, rm 
over rapi<is and towed across lakes to the mill. For many years the expwt 
trade consisted largely of square timber, that is timber squared by the axe 
in the woods. Tliis trade, which employed many hundred sailing ships, 
had its centre at the port of Quebec, where sometimes as many as three 
hundred ships were to be seen loading at one time. It reached its highest 
point about 1870 and since that, owing to the wastefulness of the trade and 
the dangerous condition in which it left the woods, owing to the chips 
and debris, it has been attacked from both the commercial and legislative 
sides and had dwindled away to almost nothing. 

Nowadays the steamer, schooner or barge carries the sawn Imnbet from 
the lake port or river town to the seaport where it is loaded on ocean-goijt 
ships. The method thus differs from those employed in the United States, 
where the transportation is largely done by logging railways. This watei 
transportation feature with the risks and dangers attending the " driving 
of the logs down the small streams and, attending the " booming " an 
‘'rafting” and ” shooting ” of rapids and running of '' log-chutes ", to 
bred up a hardy, adventurous class of men equally skilful in the use 1: 
the axe, the pikepole (2) and the paddle, and lias developed a literatro 
ill prose and verse which has forever given a touch of roraaiicv ti 
Canadian lumbering. 


The Forest Trees of Canada 

by 

R. 0. Lewis. 

Conifeinus forest growth prevails over the greater part of Canada s po- 
tential forest .area. If we eliminate from our conception of potential forest 

(i) Boomed tllat is floated into great (nclosures formed of floating logs clriiMJ tr 
gether end to end and anchored to piers set in the river. As the lugs flo,at through a harm 
entrance the river men or "log drivers" skilfully direct them into the enciosnn? of thedilia 
ent owners as indicated by the brands or marks on the logs. 

(2} The pikepole is a pole tiflecn or twenty feet long riLteil with u slrarp spike and Ivjotai 
one end, which oole the rivet “ driver ” uses to balance himself as be walks along the 
rolling logs, and to draw the logs into the desired channels or away from nsk.s. 
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•]iat which grows on land fit for agriculture we elimmale most of the hard- 
wood forests of commercial value. In the rigorous climate of Canada de- 
■iduous-leaved trees, as a general rule, are found in commercial sizes and 
aantities only on the better sites. Where coniferous forests are destroyed 
Jv fire or lumbering operations and deciduous-leaved trees, such as the 
biidics and poplars, establish themselves by means of their light wind-borne 
seeds, the change is only a temporary one. The original coniferous forest 
Bill eventually re-establish itself by its more persistent growth. 

Ill Canada there are approximately 150 different species and varieties 
of trees. Only 32 of these are conifers but the wood of these forms 95 por- 
pent of onr forest products, and the trees themselves cover an even larger 
proportion of our potential fore.st area. 

: While the actual number of species of deciduous-leaved trees seems large 
in comparison to their commercial importance, out of a total of some iiS 
Species and varieties, only four or five are worthy of comparison with the 

i 'onifers. The others form the northernmost fringe of the great interior 
ardwood forest type of the United States. Many of these .species are con- 
ned in Canada to a narrow strip of territory along the north shore of Lake 
■lie and as far as the dixussioii of Canada’s timber resources are concerned 
lev may be clas.sed with exotic tree growth. 

The five native spruce species are all of commercial importance. Spruce 
iiiber formed over one tliird of the total output of Canadian sawmills 
1914. Spruce pulpwood is used in preference to all others and in the 
me year formed over two thirds of the total quantity of pulpwood 
nsuiiied in Canadian piilpmills and exported in the raw or un- 
aiuifacturc-d state. The wood has a long, tough, colourless fibre and 
ling free from resin is considered to be the best material for pulp 
aaufacturc on the market of the world. 

Spruce is also used for railway ties or .rieepers, telegraph, telephone and 
ectric light and power line poles, cooperage, mining timbers, fencing and 
ewood, Of the five native spruce species the white spruce {Picea cana- 
•Hsis) is the most abundant and the most important commercially. With 
ack spruce {Picea mariana) it ranges from Labrador to Alaska, extending 
jrthward almost to the limit of tree growth and southward into the 
nited States, Toward the northern limits of its distribution tlic tree, of 
Dnrse, does not reach commercial size being in many cases little more than 
prostrate shrub. 

The black spruce [Picea mariana) is of less value, being a smaller, slow- 
Toviing tree, often confined to swampy situations and reuctiing saw log 
[I pulpwood sizes only unrier more favourable conditions of growth. The 
t(l spruce (Picea rubra) is confined in its distribution to tlie Province of 
|iiebec and the Maritime Provinces. Its wood is considered to be of greater 
shiiical value than that of the other spruce species, ])ut it is not usually 
! abundant on the market as the white .spruce. The western species {Picea 
^drnmni and Picea Silchensis) arc not found cast of the Rocky Jfount- 
>15 and their utilization is confined to the Province of Rritisli Columbia, 
Jey being es.sentially Pacific Coast trees. Their wood is of high technical 
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value and can usually be obtained in larger dimensions than that c,I ft, 
other spruces, as the trees attain great size m this region. 

As their distribution is restricted and as they are found growing ..i,,, 
trees of greater commercial value, their lumber does not assume gre,, 

national importance at the picfient time. r, a j c 

There are nine distinct iiine species native to Canada, and of these, * 
are of great commercial importance. The eastern white pine Si,, 

bus) is the most valuable coniferous wood in Canada. It has superior qnj 
litii for the wood worker and enjoys a world wide reputation. Lp to; 
fi^l years ago it was the most important wood ,ii Canada in po nt of quant, t, 
of lumber sawn and exported in the form of square imber Quebec p,.,, 
Owing to increased scarcity of good material the wood pro 

diictioii till its place has been taken at the head of the ist by the sprue, 
of which there is a greater siiplily of available material. The wood o 
lite pine is soft, easy to work, fairly durable and strong in compansoup 
its weight. Its most valuable quality in addition to these ,s its faculty to 
holding its shape wnth a miniiiumi of shrinking or swelling once t has boe, 
propelv seasoned. In this latter respect there are a few woods of conimero 
that can surpass it. The western white pme {Finns monUcok) is simila 
in most respects to the eastern species. It is a smaller tree, of comparat.vel; 
rare occurrence and is of minor commevc.a miiiortance. In d stnbu tio, 
it is confined to the province of British Columbia while the eastern uhit 
pine is found from eastern Manitoba to the Atlantic seaboard, ilie rHiiaiii 
ing pine species are sometimes classed as - hard pines , their w-ood be!» 

harder and more resinous than that of the soft or white pines^ 

Norway pine of eastern Canada and the western yellow or Bull pineo 
the interior of British Cohimhia {Finns mtnosn <md ponderosti) are valuabl 
sources of light stnictiiral timber and arc also sawn into lumber. Ihe te 
jack pines {Finns Banhiana of the east and north Finns Man mm 

the Rockv Mountains and British Columbia) are not considered as vi, iiabl 
timber producing trees although they arc both used locally tor roiiglicor 
striiction. Jack pine railway ties are used to an enormous extent on the neiv 
constructed transcontinental railway lines as the wood is handy to the righl 
of-wav and can be obtained in sufficient quantity with a mimmiim of haulas 
111 ini < Oi-et forty per cent of the ties used m Canada were of tins irond. 
cheapness and abundance are its most iiii)X)rtant characteristics ni ti 
respect. In the manufacture of *' Kraft ” pulp by the sulphate process 
has been found that jack pine is a satisffictory raw niatenal and the me ' 
the wood for this purpose has increased in the last few years lery pM , 
There are three other species of the genus I’iiius that reach tree size 
Canada, but these are only of local importance for firewood. 

The Douglas fir {Pseiidotsuga mneronata) often erroneously callei 
gon Pine ”, of British Columbia and the Pacific Coast is the only lepresen 
tive of its genus in Canada. It yields more lumber annually llni" 
other single sjiecies in America. The cut in Canada represents oiem 
per cent of the total lumber production. The tree in Canada is no 
east of the Rocky Mountains, the greater part of the lumber being o •' 
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jjjg Coast Region of British Columbia. This is Canada's largest tree 
from it larger timbers can be obtained than from any other tree in 
(lica, with the single exception perhaps of the California Redwood (Se- 
up to the present time its use has been largely confined to structural 
nscs but its attractive grain and figine are winning for it popula- 
a wood for more decorative jnirposes such as interior finish and ca- 
;t work. *d'he wood comes fourth in importance in Canada as a material 
railway tie.s and is used extensively for mining timbers. It is noted 
for its strength and durability and the dimensions in which it can 

obtained. _ 

'I'here are three hemlock species in Canada's forests, two of which are 
able timber trees. The eastern hemlock {Tsuga ctmadensis) is abund- 
tbronglwut its range in the eastern provinces, but is not found west 
the province of Ontario. 

Xhe W'<)od is used chiefly for rough, cheap construction especially house 
iiiiii". 11^ fairly strong but has many objection, able features from the 
odrvorker's standiroint, being rough, harsh, splintery, and difficult to 
jdr It is not durable in contact with moisture but supplies the demand 
a cheap, strong material for many purposes. The wood is also used for 
Iwar ties, poles, mining timber, puipwood and firewood. Its bark is 
latoble source of tannin. The western hemlock has few of tlie objcc- 
hiable technical features of its eastern relative. This tree {I'ittga hete- 
E;ir//ii) is found in Canada only in the province of British Columbia, and 
lecoiuing more valuable each year as the prejudices due to its name are 
'icome. The two trees in Canada in 1914 yielded over eight per cent 
the total lumber production of the country. 

There is only one balsam fir in eastern Canada {Abifs bahamea). 'The 
e is found from Labrador to Alaska covering practically the same geo- 
ipliical distribution as the white and black spruces. Its wood is sawn 
) lumber to take the place of more vtduable woods for rough construc- 
asit has few technical qualities which would recommend it for any other 
as lumber. The ])urpose for which the w ood of this tree is best suited 
1 the inamifacture of wood pulp for pajaer making. The tree, in nature. 
IIS mixed with spruce and it is cut and marketed with that wood. Bal- 
ilir has the requisite length and toughnes.s of fibre for pulp making and 
■pile of the fact that it gives a slightly lower yield of pulp per cord and 
itains a higher percentage of resin than spruce its use is increasing. In 
gone fourth of the pnlpwoml cut rvas of this species. 

There are three western balsam fir species whose wood is very similar 
batof .lii'es halsumea. The nu-st important of these at present is pro- 
*y the .Tlpine fir (.Ibif.s lasiocarfya) Where these western species are uti- 
btheirwood is put to similar uses to tho.se of the eastern species. Tliey 
toniiiifd in tlieir distribution to the Rocky Mountains and the Pacific 


I There are only two species of the genus Thuya, commonly called 
fiar" in Canada. They are both of great commercial imixirtance, each 
|tsown region, as their ranges do not overlap. The wood of the cedars 
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is the most durable of the conifers of the Dominion. The eastern tr 
white cedar (J'/nrya occidcnlalis) i.s found from the Atlantic to the south-east'* 
part of Manitoba. It does not extend as far north as some of the 0t|,' 
conifers and is nowhere very plentiful, being confined to moist situati * 
The wood has become so scarce in Kastern Canada that the siipplv j/* 
equal to the demand and the market for a light, durable wood is being 
filled by imported cypress (TaxoUim disikhiim) from the soiitiiJ 
United States. Cedar is preferred to all other native woods for shiiio|] 
and all structural work exposed to moisture. In spite of the fact that a] 
wood is not strong, its great durability in contact with the soil makes i 
valuable railway tie material. In 1914, this wood came second on the' 
for railway ties purchased by Canadian railways. It is used in ejiorna 
quantities both locally and for export tor fence-posts and its use for f 
purpose is largely responsible for the increased scarcity of the liunlu.; 
young trees are used before they have time to reach saw log size?, j 
western red cedar [Thuya pUcata) is one of the giants of the Pacific Coa 
being only surpassed in size by Douglas fir. Its wood is sawn into luml 
of large dimen.sions and is made into shingles to a greater extent than ai 
other wood in Canada. 

Birch is Canada’s most important hardwood and one of tire few wca 
of this class where the exported material exceeds that imported. 'J'lif 
are at least seven native species but only two are worthy of any detail 
discussion. The yellow birch [Hetiila lutea) is the source of the most va 
able birch lumber used for flooring, furniture, cabinet work and vehii 
.stock. The tree grows only in Ontario, Quebec and the Maritime Pi 
vinces and does not reach commercial dimensions north of the 
land between the St. Lawrence River and Hudson Bay. Its wood is In 
heavy, strong and tough but is not durable in contact with inoistiue, 

The paper birch (Bdula alb/i var. papvrijmi) has a much wider dis 
bution and is more abundant in its range, being common from the .dtlii 
to the Rocky Mountains. Its wood is softer, weaker and le.5.s durable i! 
the yellow birch and is not at present of great commercial vahi:, II 
usually considered as a ’ weed tree ’ , as it spring.s up with niarveloma 
rity on burned-over or cut-over areas. It has certain qualities ui too 
ness and compactness which will in time win it a place among oin moit 
portant woods when these qualities are better understood. The foi 
resinous bark of this tree has supplied the aborigines for centuries witli 
material for covering their famous " bircli bark canoes 

Of the three native tamarack or larch species, two are worthy o.lo 
The eastern tamarack [Larix laricina) is foiuid in every province in tb 
minion in swampy situations. Its wood is liarti, strong and diirahle, i 
similiar to that of Douglas fir and the Southern hard pines. Tlie "E 
larch [Larix occidenialis) i.s more inijxjrtant commercially. It is fomid 
in British Columbia but grows on Ijetter sites and reaches greater die 
the eastern tree. The wood of these two species together is cut into iui 
and also used for railway ties, coming third on the list in 1914, and fcrnii 
timbers and fencing. 
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I'he iiiaple, whose leaf is the national emblem of Canada, is oitr se- 
nd most important hardwood and is represented in Canada by nine or 
species scattered from the Atlantic to the Pacific. Only one species 
jjevei oon be considered here. The sugar maple or hard maple (Acer sac- 
' ruin) valuable lumber and. like birch, is used for furni- 

'* stock and interior hon.se finishing. The sap of this tree is the 

jnnc of maple syrup and sugar. ^ 

gassvvood (Tilio americana) is a valuable wood for cabinet work of 
1 kinds but being restricted in distribution and in great demand the ayail- 
)le , supply almost disappeared, It formed less than one per cent of 

ic lumbef produced in Canadian sawmills in 1914. 

Kliu, represented by three species in Canada, is a valuable vehicle 
5(5(1 Beech, ash. oak, butternut, chestnut, hickory, cherry, black wal- 
[jt tulip, black gum, red alder, sycamore and sassafrass are all valuable 
and are still sawn into lumber in Canada, but in mo.st cases tlie sufjply, 
liich was never large, has dwindled almost to insignificance. 

- The poplar .species, of which there are seven native to Canada, are for 
most part considered as " weed trees” but, like paper birch and jack 
e they produce great quantities of material which will eventnallj' be- 
ne valuable at least for some purpose when their qualities are better 
pteciated and when the scarcity of the more valuable of better understood 
ods will make their careful utilization imperative. 

The following is a list of the important tree species of Canada and some 
the minor ones. The nomenclature i.s in accordanc with Gr.ays's Botany 
dthe common names given are those use<l by the h'orestry Branch of tlie 
;p,irtraeiit of the Interior. These latter names have been chosen with the 
cidea of conforming as closely as possible with names in common use 
■lumbermen and foresters in Canada but where duplication of names has 
ren rise to confusion the most suitable name has been chosen. 


C.^NADIAX TREli SPECIES. 
I. — Conifers. 


Pmik? 

White pine 

/' tiin)Uicoiii 

while pine 

1 ilcxilia 

IJmlK-r pine 

ulbiciuilix 

Whjti.-b;irk«-<l pine 

' pomU-Tosa 

Wi'sUrn yelh'W pine 

. ) i^iila 

I’iU'li pine 

fisjnnsij 

Retl pine 

■> Murrayana 

I/Hl^ejTole pint' 

nanknana 

Jack pine 

Lurix lancina 

Taiiwniek 

> occiiiailalix 

Western larch 

» Lyatlu 

Alpine larch 

Piddfi Marmui 

Black spruev 

rubra 

Red spnice 

ctinaticnsfs 

While spruce 


I'‘n,telnKinn spruce 
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a silchensis 

Tsfigrt camdeHsis 

» heierophylii* 

» Mertensiana 

Ps^Msuga m«cro«ata 
bahamea 
i amabihs 

i> grandis 

» lusiocafpa 

Thuya occidenialis 
t piicaUi 

Chani^9cyp(iris ftootkatcusis 

Jmiperus communts 
I* ytrgmtafw 

« $co/>u/orii}n 

Taxits bTetifdia 

11. -Ha 

Juglans cincTca 
8 Kigm 

Carya cordi'lormis 
> ovaia 

8 albo. 

■ » glabra 
Populus ireittuloides 

< grandidiftiala 

» balsatHifeta 

» angustifolia 

f acumittaia 

A irichocarpa 

» deltoides 

Salix sp. 

Carpinus caroHituinn 
Ostrya virginiana 
Relula knia 

* lnUa 

* populifoha 

,> alba var. papyrtkra 
j (tccidentalis 

‘ alaiharut 
j fotUimh's 
Alnus silchensis 
» oregona 

9 ienuitoha 
» incuna 

Fagus grandifolia 
Casianea dcntata 
Queicus rubra 
o palu<tri$ 

» coccinea 

0 velutina 

" alba 


Sitka spruce 
Hemlock 
Western hemlock 
Black hemlock 
Douglas tlr 
Balsam fir 
Amahilis fir 
Rowland fir 
Alpine fir 
Cedar 

Western cedar 
Yellow cypicss 
Juniper 
Red junij-Jcr 

Rocky Mountain junijx-i 
Western yew. 

dwoods. 

BtUUmut 
Black walnut 
tlHtemut hickorr 
Shagbark hickory 
Mockemm liii’kory 
Piginn hickory 
Aspen 

I^rge-triolhcd asjx-n 

balsam ix)plaT 

Murrow-k-ated cottoiiwiod 

l<aiu't-'Ieafed Cf>l ((*nn/x«) 

Black cotlonwtx.d 

Cottonwood 

WiUow 

Blue beech 

Iroiiwootl 

Swcft birch 

Yellow birch 

White birch 

PalxT birch 

Western birch 

Alaska birch 

Mouulain birch 

Sitka alder 

Oregfiii alder 

Mountain alder 

Spreckled abler 

Beech 

Chestnut 

Red oak 

Pin oak 

Scarlet oak 

Black oak 

White oak 
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» Garryana 

<) stellata 

s macrocarpa 

» bicolor 

a prinoides 

ji prinus 

I Mtthlenbergii 

Ohnus americana 
0 racemosa 

a fulva 

Celiis occidcnlalis 
^^orliS rubra 
Magnolia acuminata 
fJriodendron tuUpifera 
Asimina triloba 
Sassafras variifoliutn 
{iatnatttilis virginiana 
Platanus occidcntalis 
Pyrus americana 
AmelancAier canadensis 
'■ spicata 
Crafagus sp. 

Pr«n«s nigra 

« pennsylvanica 
j> cmarginala 

mrgimana 
« dcmissa 

" scrotiM 

Ceicis canadensis 
Oymnoctadus dioica 
Rhus fyphim 
Acer spicatum 
« pcniisylvanicum 
> micruphyllum 
•• circtnalum 
1 Dduglasii 
0 saccharum 
') saccharinum 
>■ rubrum 
t Scgundi) 

Tiliii aniericana 
\yssti syivalicu 
Gornus florida 
• Siil'alln 
Arbitlus Minztcsii 
haxinus quadranguluta 
'• nigra 

" amcrimna 

” pcnnsylmnica 

" pcnnsylvanica (var. lanccolala) 

’’ orcgotui 
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Garry oak 
Post oak 
Burroak 

Swamp while uak 

Dwarf Chinquapin oak 

Clk-stnui oak 

Chinquapin oak 

White dm 

Rock elm 

Red dm 

Hack Ix-rry 

Red mulberrv 

Cucumber tree 

Tulip tret 

Papaw 

Sassafras 

Wiich ha/x.! 

Sycamore 
Mountain ash 
Strvia* lx.*rry 
Saskatroii 
Hawt horn 
Canada plum 
Bird cherry 
Bit ter cherry 
Choke cherry 
Wtslem choke chtrr) 
Black chcri}' 

Rcii bud 

Kentucky c<jffcc tret 
Stayhoni sunuich 
Mountain maple 
Slri]x<l maple 
Ilroad-Uavctl m;qilc 
Vine maple 
Dwarf maple 
Suyar maple 
Silver maple 
Red nuiplc 
Manit(.»l>;i maple 
Biiss wxKxi 
Black num 
Idowerim; <Uij;w<HKi 
WVslcni di»i;wx«} 
Ma<irot\a 
Bhk- ash 
Black ash 
White ash 
Red ash 
irrcen ash 
Oregon ash 
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GENHRAl, INI'ORJIATIOX. 

956 - The Agricultural Products ot Portuguese Guinea, — Maciiaoo da FiKSEa im, 
Qum,, in Xlth \-cai (Jnil Series), Vul. 2, Ni>s. is-ifi, pp, 

I diagram -r i map, lyisbon, i<fi5. 

Report on a voyage of agricultural exploration carried out with n vien 
to organisation of the colonial agricultural services in the province of Poi 
tugnese Guinea, by the order of the Portuguese Governrnent, together wl 
replies to a detailed list of questions prepared by the Government of the Cu 
lony and the General Direction of Colonies. 

Soil. — The cultivable soils of this province are generally clayey-hiiiiiott> 
limestone. They are sometimes, but rarely, richer in day; others of then 
again (those of Cachen) are rather sandy. Being generally very fertilf 
they need no manuring, and are admirably adapterl for the intensive cnl 
tivatioii of all tropical plants. Eroin 10 analyses of soils made at the siqiei 
ior Agronomic Institute at Ijsboii the following data reiirescntiiig extreme 
are obtained : 


Composition oi Soils in Forlu^iu’sc Giiiiiai. 


Fine earth 958-1000 Xitrosten 

Moisture 12- 48 I’hosphork acid i.C t 

Organic matter 32-146 Potash « v‘.| 

The predominating cultivatious are the following ; 

Cerkals. — Rice and maize form the bases of native foods. Moimta 
rice is cultivated on the following method : after the first < 
the weeds are pulled up and burnt, the ashes spread over the land, the latt 
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cinggi''™ a superficial cultivation, the seed is sown 
ig is continued until harvest. Paddy is treated in th f 

the end of May to June the seedsLe “"'"'S : 

, one by one when th^. have ealTXvhKf 
jd is kept free from weeds and is Ced Wift t In “v 
pulled up and afterwards stacked small dvkes are made The 
jgot m from December to March, To sow r acrA f. . / 

f rice are used. The average crop is from 44 y’to''^^ht 4,*^? bushels 

le market price is is. 2 1,4 d. per gallon forthe ^ddy and l r7 ?rner'‘"ll' 
ir the rice not in husk. There are also amSr, ■ 2 ^ 

•fkoiiemn, Andropogon Sorghum, etc. '' ■ -M , ays, Pennisdtini 

hEGUMurous Crops, - Beans are chiefly grown. 

Starch Crops. — - Sw 66 t anri Kif+^n- , < 

■e chiefly cultivated, ^^^^et jiotato 

Ti:xriLE Plants. -- The cotton niont .v 
tent, in the regions of Karim, Bolama BafatifXba and^C ’ 
ceace, undoubtedly, of a distribution of seeds 
kvennnent, In the region of Farim the t rilr ''f 
•mpmn herhacemn and G. JarWensu of excellent g?owth^ndT"d‘’'ti°^ 

g IS done 111 rows at the rate of 40 to j 1 u iKs r ' j ’ "hich sow- 
ing afterwards covered, ke trop ^ T 

arch. The average unit iirodnction^is I 3 10 to i 600 lbs' 
wage .selling ,,rioe on the market is 0 yfrf per m 
not cultii-ated bv the natives alone but ,kT 1 ^ 

* 

n«l bv the natives'- arc, r' t,.r - ’’ “'^'^’'tKin, a shnib 

It is not 

lions of oil iicr tree) and is onor i. *1, kernels and o.Ob 

tk the obi ct o It Si t^ unide 

^nred. The cxporririS o cnc ■”“"»- 

« could be very much extended. " '''’ 

oiS/ri'Sl /''SLv 7 /Sf"i TS plants (Landotphu, 

'Ife nsc of irimitiv am, ,1 *‘'*^‘ 1 ^. -"^t^ered from Xoc-ember to May, 

»al of the bark or fe'lliiur nf'/h' ''iethod,s, namely, by incision, re- 
tosd to the air in th ^ ' r coagulated by leaving it 

shindance. It is drieirS'tT " tainariiid juice which is found 

The lri S b! ' f into balls and .sold in 
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rubber is exported from Portuguese Guinea to Hamburg Marseilte 

Havre. In igi2 there were exported 500,300 Ibs^of ^ ''alw 

^ •. - fliof Kv iirrvliihltme' the blirnin,. 


Havre. In iqi2 there were cxpu..,--^ - - -uCot 

some £ 70 410. The writer believes that by prohibiting the burning „i 
t^wood Vnd teaching the natives the use of a more rational method i„ 
gathering and coagulating, this production could be greatly increased a„d 

STMULVrivG .AND NARCOTIC Pl-ants. - Coffeaarabicu and C. Uk,,, 
grow in the regions of Bolama, Buba and Cacme ; I heobroma Cacao B,j, 
f^LrcuUaaaminaia at Cacine. These plants thrive excellent y but pr„. 
lice little owing to complete absence of cultivation. Recently the Com 
panhia Commercial Agricola dos Bijagos ” began cocoa cidtivation by me,, 
of imported seeds. The results hitherto obtained justify hopes of gre,. 


''"''sugar pi, .ants. - The sugar-cane is cultivated in the Pegions of Fan,, 
and Batafa, which, according to the writer, are be.st adap ed tor thiscultn, 
tion The mean annual temperature there is from 77 to 78.8 H Ihe ram; 
season occurs between May and October, and or the rest of the year th, 
weather is drv; the lands are chiefly low and moist , of c ay ej humus limestoj, 
composition.' Several navigable streams can supply noii-brackish ivate: 
for irrigation, and also serve as easy and cheap ways of communication 
The population is sufficiently dense to fmmsh the necessary labour, I, 
the plantations, all of which are conducted by settlors, the supreane cut 
tings arc geiierallv planted at 20 inches distance m furrows 15 /ito 23' lUi 
ches wide and 12 to 20 inches deeji, 3 ft. 3 ''e 4 ft. 1 1 m. apart. Tor imilti 

plication the best shaped canes, still green, are .selected. The midp pa 
is reduced to fragments which are placed aslant in the furrow. The so? 
ing work is carried out from March to May, and no manure is used. I'l 
after-management consists in weeding and keeping the irrigation ditcb 
clear This is a svstciii which niav be described as natural, because the siig, 
cane is grown along the rivers. The waters of the latter are forced up on, 
a day by high tide, and rise to such an extent as to fill the irngation ditctie 
which are arranged jicrpendicularly to the bed of the streams in questio 
Bight months after sowing, tlie cane is ripe. The crop is gathered tro^ 
December to May. The plantation is renewed every 3 years, that 1 
after 3 crops. No sugar is manufactured. 1 he whole of the cane grouii 
devoted to the production of alcohol. The juice yield of the cane is 4'' ,i 
and the sugar yield 13“;, ■ This region is admirably suited for sugar-cane proi 
ing, but is cultivated by 15 settlers only over a total aiea of 84 acres. XI 
natives do not carrv on this cultivation. In igij, 79 '' f '75 fb^' ''f 


were imported into Portuguese Guinea. 

Horticulture. Many green vegetable.s arc cultivated, which en 
with surprising rapidity. 

Arijohicultuke -AND SvLVicuL'n.rRE. Aiiioiig the most comm 
fruit trees, the writer mentions; Anacardinm occidmtalc, the piiK-Jl'I 
Psidium Gnajai’a (cultivated), orange, lemon, ("ffriVi? Papaya, all 
then; prickly pears, tamarind, banana and /.i-.yphm Jiijiihii, iitiliset, 
not cultivated. 
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the legions of Karim and Batafa are exceedingly rich in timber trees, 
mich as • Swietenia Mahogani, Hasskarlia iidymostemon, Milletia spp. 

(“ pan fefro ”), Ddbergia melamxylon, Bombax spp., Borassus flabdlifer (of 
■Ijich the fibres are also utilised), Adansonia digiiata, the fruit of which is 
medicinal, etc, 

^ Agricultural Education in Chile. — The Agronomic Institute ol Santiago.— 

\'4ll>ivr-r ttRBINA, m La Vie a^TicoU el ruratc^ Vlth yt'ar, No. 26, jip. (05-466. I’aris, 
[utip 24, 

Ill 1842, under the auspices of the National Society of Agriculture there 
was founded in Chile the first practical School of Agriculture, the direction 
which was entrusted to a Spanish specialist, Dox JIanuei. de .Arana Bo- 

ElC.l. 

Having been reorganised later on by an Italian .scientific agriculturist, 
poK Luis dis Sada, it was established on a fine farm covering more than 
«o acres situate on excellent alluvial soil about to feet deep, the said farm 
lianng been bought by the Government from General Do.v Manuei. Bulnes, 
on the very outskirts of Santiago, the capital of Chile. 

This institution was organised on the model of the Huropeaii schools 
of agriculture, and was given the name of Quinta Normal, “ Normal Farm 
Higher agricultural education began in r«73. by the creation, in the 
pniversity, of .a Chair of agriculture occupied by an agricultural engineer 
irtrai Grignon, a Frenchman, M. Le Fkvvre : there was afterwards 
"teated a chair for the science of livestock-breeding etc., which was 
illed by another Ihencli agricultural engineer. M. Jvi.Es Bk.sn.ard. 

In 1874 there was founded at the Quinta Normal an c.stablishmeiit 
hr higher agricultural education which assumed the name of " agronomic 
lostitiite", and of whicii Messrs. Le FiiUVKEaud Bes.nard undertook the 
ilirection, 

After luiinerous exhibitions organised by the Naliomil Society oi .Ig/'i- 
ciiltiii'e, and which afforded a clear view of the progress achieved iu the agri- 
cultural department, the Ministry of I’nblic Works created a dei.>.irtment 
!(« the Promotion of .Agriculture and the Inspection of .Agricultural 

Hdiication. 

At the present time, all the agricultural Services are under the Mini- 
diy of Public Works and subject to su]K'rvision by the Inspection service 
hd mentioned, e.xcept with regard to the Forest fnspectioii Department 
ratal recently, which is directly subordinate to the Ministry of Public 

iVurks. 

These services comirrisi’ ; 

An Office of -Agricultural .Statistics : the .Agronomic Institute of San- 
tiigo ; five Practical Schools ; a .Station of scientific .Agriculture, (leiio- 
kff, Plant Pathology, and .Meteorology ; a A’ctcriuary Hospital ; four Ser- 
wes of Regional Agricultural ICugincers, who play a part similar to tlie 
ihoicli departmental i)rofcs.sors. 

The area occupied by tlie " Quinta Normal " of Sanliago is divided 
lilollows (r hectare nearly 2 U acres). 


.40rkl-lti:k4 

EULTATIOS 
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Hectares 

Park land ^ 

Glass houses oad winter gardens 

Experimental fields 

Zoological garden and Veterinary hospital 2 

I’leasure garden ' 

Kitehen and Fruit garden ^ 

Fruit tree nurseries 

Orchard 

Forest and ornamental trees 5 



Practical schools and plots annexed ^ 

Stables and sheds ~ 

Groves, thickets, etc " 

Annual lorage plants 

Teinporar\- grassland " 

Grain crops 

Weeded crops ^ 

Industrial plants 

Gardens for Tyive-stock shows 

Botanical gardens ~ 

Astronomical observatory ^ 

The object of the Institute is to train np : farmer landowners or man- 
agers possessing the necessary scientific knowledge for the best working of 
the soil : tcclinical managers for agricultural industries , directors for the 
public departments connected with agriculture ; professors and assistants 
for agricultural education at the Institute itself and in the practical schonh. 

Students are admitted after a competition from which only bachelors 
of science are exempted. Candidates must be seventeen years old at least. 

The period of study is four years, after which those students whii liavt 
maintained a sufficient average standard receive the diploma of Agri- 
cultural Engineer. 

The school year begins in March and ends in 1 lecember . 

The Institute, in addition to regular students, admits free students 
desirous of following a siiecial course in one subject ; the duration of their 
stay in the Institute is limited to two years. 

Education is entirely free, as is indeed the case in all L-ducatinii;il 
establishments in Chile. 

It comprises the following courses : 

j. Central agriculture : (it) agricultural cliinatnlugy ; (li) study of soils, luamuiiie ant 
luaiiuies ; (c) plant Teprotluction. 

.Special agricttUiirc ; (a) agritullural wtuk ; (b) cultivation of food plants, 
plants and gras?1and> . 

3. Arboriculture for forest, fruit and ornamental trees, ainl horlicuHnre. 

4. Vine-growing and wine-niaking. 

5. F'aiit physiology ami mici'ograpliy. 

0 . Plant patht>log>' and agricultural eiiltmiolog}.’. 

7. Sylviculture. 

S. Applied orgiinie ehcniislry. 

'). Agricultural cbcinistiy. 

lu. Analytic dicmistr>' (quautitalive). 


Ares Centiare^ 


93 

C 3 

49 

33 

35 

78 

3 ^ 

95 

24 


34 

90 

26 

-- 

77 

20 

6 

65 

97 

59 

68 

41 

65 

82 

59 

i 

6 

- 

31 

•Srt 

70 


69 

1 
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Aaimal anatomy and physiolc®;. 

Elements of veterinaiy medicine - (at j 

aria meciici_; (c) veterinary clinic. '*®' anatomy ; ((,) am. 

,3, livestock: (a) extema] structure of animals- (St . • 

p„d «techny ,- fd) forage and rational feeding of 'ittr^ 

ajd iilkworm-rearmg. Poultry-kccpmg, bee-keeping 

(agricultural machinery and raotorsiTw hyto!mS mechanics 

i„g5, geometric drawing, freehand drawing, topogripS an” 1 “T®'"-’ 

jj, .Agricultural industries (technoloevl mm - - s'*. drawing, 

the country : (n) manufacture of alcohol ; (») dai^'Iufu^t ' mdusWra of greatest mterret 
mtcrinl, etc. ^ ■ W 'ood preserves ; (dj textile 

16. Applied hygiene. 

17. Kural and consular legislation. 

a. Economics, farm accounts and consular inforntation. 

the cou.es, the 

t large number of agricultural 

products, appliauces aud tiiachinery. important a~are .n!dTuS 

KxivTiraental field. Weather olrservatory Lah - 1 ■ . ^ 

accluiologictd plant ; agricultural chemistry- - plant toimv V’V > "’odds 

^iculturul distillery. Dairy scniiig both for a«-s,- -m /k !" 1 5 «'d tests and 

iieslorc and wine cellar. Vine imnscrv. Orclnml K l ' '“‘y^d w-ith 

topg-allon, iSectlon for (n.it, forc-sl and onuuncntal shmb!’ **“^ 1 ''’,"' P'a"‘ 

It principal plants under field comliiions (industrial foci 1 , " pc>"iug of 

it! domestic animats for breeding and farm work "u’l a ^nd forage). Section concerned 
ipcriracms aud a veterinary hospital. ' ** ®-'ra (or hvestock 

From the .second year onwards the courses oro - 1 

) farms, factories of agriciiltnral iirodiii'ts a . ^ ''W^^'nemted by visits 

.compaiiied by the professors and as.si,stams dre 
The costs of these excnr.sions are (lefravcil hv tl„. r 
ipropnutes a special credit for that in.rnose evw "'I'i'-'h 

ass tickets at the di.sposal of tlie In.stitutl ' ' 

Hvert- year the Institute orpanises over ; . r 
ar students, with the object of inakin- tl.o 
■t agricultural regions of he trt a , ‘ 

The State, on that occasi.^trlccs -t 
St class carriage, one half of which i - ■ ' "'Po^dl of the students a 

'««linary carriage convert ^ I"*'* " and 

'riag« can be hooked on to any inin car, which 

diral a suffidenev of marks -it tl, ' ' ’ , ^ tl'cm who have 

'-lergo a final gene *" P^'^vions 

“^'wnthrongl, a prohathm-.,- • 1 
* who have pa.ssed their >'i-idint'"' "" '' 
’““^^-idtiheGovernnn;;.?;;:;;:;:;:::’ ^ 
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958 - ReOj^Miisation ot Agricultural Eaucation in Colombia. — Revista a^rkoia, Or 
d^l Ministeriu de AgricuUura y Cotnercio, Hud Year, No. 2, p. 65, Bogota, February 
Decree No. 123 of the 31st January 1916 provides for the reorgaaij. 
tion of the National Agricultural and Veterinary Institute under the najJ 
of " Instituto nacioual de Agronomia The; following are to form pj, 
of the National Agronomic Institute ; the” prac^i^I schools of Agricultm 
the stations of scientific agriculture and experimental fields, founded ' 
the capital or in other localities of the Republic. 'The director of the Schoo 
and the technical chiefs of the experimental services of the Station of sciej 
tific agriculture will form the technical Council of the corresponding Statioi 
which must reply to enquiries by the Ministry of Agriculture and Commerce 
as well as to those of the public, on questions of scientific agriculture 
livestock and protection of plants against diseases and pests. 


CROPS AND CULTIVATION. 


959 - Contribution to the Study of the Forms in which Phosphoric Acid occur it tb, 

Soil. — JEGOROV M. in l(),/icH<i-i>ii<Tiion ve.ikcko-xiumirmufHHaK /’o.ii'iiia (jj,: 

AjiricuUural Gaecllc oj Sovlhan Russia). Nns. i3-l.r anU T5, pp. 4-5; 4.5 Kharlcovl 

April, 1916, 1 

In the study of the problem of the phosplioric acid of the soil, the questii 
of the forms in which it occurs is fundamental, and by a knowledge of the 
we may attain to a solution of the important problem of the dynamics 
soluble phosphoric acid in tire soil in relation to the cultivable conditioi 
of this latter. Starting out from this idea, the above writer, together wil 
J. J. Stozkij and P. P, Gretchianinov, conducted experiments with 
view to determining the quantity of organic phosphoric acid contained 
“ podzol ” and “ tchernoziora ” earths. 

The investigators adopted the following method of separation, wHc 
perfectly well answers the purpose, as was shown by 2 years ofwork;dl 
earth, first washed with 3 % hydrochloric acid, is afterwards treated St 
a 3 solution of amnymia: The resulting solution is passed throiigli JK 
tons filters, and the filtrate precipitated with acetate of lead. The pred 
pitate is carefully washed, treated with sulphuretted hydrogen to eliini 
nate the lead, and dissolved again in dilute ammonia. It is then filteieij 
the filtrate is concentrated and afterwards treated with ether, which si 
parates the organic combination of phosphorus which it is proposed to dua 
from the mineral phosphoric compound which might be present] 

The soils used for these experiments were : " Podzol " frmutlie far 
of the Agronomic Institute of Moscow, with an average of 0.0532'^,^ of pho 
phoric acid , the tchernoziom ” of the government of Kursk, with i 
average of o.iio % ; and tchernoziom " of the government of Ufa, wi 
an average of 0.145 %. The ammoniacal solutions contained respective!; 
5 -- 7 > and 30.4^ % uf the total phosphoric acid of these earths, in off 
words, about one half in the case of the first two, and one third in the b 
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(ffie workers succeeded in obtaining considerable quantities of organic 
h snhorie acid. In one case it represented 17.67 % of the total phosphoric 
-id content of the soil, and in another, 10 %. There is reason to believe 
at higher percentages would be obtained in proportion "as the method 
[ied to this investigation is improved. 

By these means, in the "podzol” and “ tchernoziom ” the presence 
I a considerable proportion of phosphoric acid in the form of an organic 
jjit)ination which appears to be one of the nucleinic acids was definitively 
staWished. The ascertainment of this fact does not yet furnish the required 
jisffer to the question of the dynamics of phosphoric acid in the soil, 
r eitheless, in view of the fact that J. J. Stozkij succeeded in proving 
tiat Ritli 3 ^ hydrochloric acid not only mineral bnt also organic phosphor- 
icid is extracted from the soil, and that jirobably a substantial propor- 
joji of this mineral phosphoric acid in the hydrochloric solution is not of 
tiincral but of organic orifpn, and that it becomes mineral in the pr(x:ess 
)f evaporation of this solution, then the importance, not merely theoreti- 
■jlbut also practical, of investigations of this kind will become clearly evid- 
iiit Bearing this in mind, and also the fact that the best results on “ teller- 
lozioiii " are obtained by means of phosphate manure in spite of the 
iclmess of that soil in phosphoric acid, the writer suggests the jiossibil- 
tv of overcoming the condition of inertia of the large stores of phosphoric 
idd contained in the soil by a knowledge of the dynamics to which its pre- 
ience therein is subject. 

Finally, it may be presumed that the organic coiubinatiiins of phos- 
iborus differ according to the soils, and it is highly desirable that investi- 
atois should in a greater degree devote tlieir attention to this point. ^ 

160 - Method ol Sterilisation and Chloroforming of the Soil in the Study of the Proper 
ties ol “Tchemoiiom". — Sk.aij 41 uj S. in KlmHu-iii/niniH rrjuMj-.mmid-- 
rateuHl [The AericuUural Caeelle of Svulhnn Kuisia), Year .Will, 
N‘03 1 ; ,s; 7 and o; i)p. 7-8; 6-7 ; .s-7 :'o-io. Khiirkov, Janu.in--l-vbm'uy-March igio. 

On the basis of bis experiments carried out in the laboratory of bacte- 
iological chemistry of the agricultural exjicriiiient .Station of Ploty (Russia) 
k writer proves that under the influence of fertilisation aud chloroforming 
kfertihty of the tchemozioiu increase.s. lie ascertaidls the degree of such 
nciease, and, to the extent ireriuitted by the results obtained, exphains tin- 
nodifications which take place in the sterili.sed and cldoroformed tchonin- 
iom and which jrroduee the increase in its fertility . The experiments were 
ondneted in the following way : 

Small W.WNER vessels to the mimlxr of two for each c.xiJeriineut were 
illed with tchernoziom, under different conditions of cultivation : i) an 
ipril (allow (that is, fallow ploughed in .\pril) ; 2) a soil cleared several 
ftars since ; and 3) a 3 year-old lucerne soil. I'rom eacli of these soils 
»o layers were taken, namely the arable (from o to 17.7 cm. deep) and the 
lyer immediately below (from 17.7 to 35.5 cm. ilepth). With the samples 
soil mentioned 6 set of vessels were filled. The ves.sels of the first se- 
which were to serve as controls, were filled with the normal soil, that 
5 to sajmeither sterilised nor chloroformed ; those of the second series, by 
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which it was proposed to determine the content of assimilable phnspho^, 
acid, were filled with samples manured with potassium nitrate and maguesi,, ' 
sulphate ; and those of the third, which were for the purpose of ascertain;, 
the content of, assimilable nitrogen, contained samples manured with anj 
potassium phosphate (KHj PO^) and sulphate of magnesia; those of the foiifti, 
received a complete mineral manuring, that is to say ; potassium nitrate 
acid potassium phosphate and magnesium sulphate ; in the vessels of fl,j 
fifth series the sterilised earth was put, and in those of the sixth tlieolilo 
reformed ealth. 

The sterilisation of the soil was carried out in ve.ssels placed in an auto 
clave where they were subject to sterilisation by steam for one hour at a 
pressure of 2.5 atmospheres. 

After cooling, the specimens sterilised in this way were watered iviti 
sterilised water to the optimum point of humidity. 

The chloroforming was carried out by placing the corresponding saij, 
l)les in bottles with ground stoppers and adding to each sample 50 cc ol 
chloroform. After they had been left for three days in the bottles the saij. 
pies were taken out, and, when the chloroform had completely evaporated 
were placed in the vessels. The vessels having been prepared in this uajj 
oats were sowg in them, after the seeds had been previously treated aifl 
an 0.2 % solution of formalin and washed with distilled water ; the seed- 
were then germinated in an incubator. In each vessel 8 seeds were put 
after germination only the four most vigorous plants w'ere left. 

During the entire period of growth, the plants were watered with rai 
water to the optimum of humidity, the water being .supplied from belo 
by means of a special tube fitted to each vessel. The results of the e.ijKi 
ments as regards the fertility of the tchernoziom in the 6 series of speciiiiei 
studied are summarised in the accompanying table. 

This table contains no particulars as to the effects of the steriliatio 
of the layer immediately below the arable layer (from 17.7 to 35.5 ciiii 
depth) nor of the cleared land, or the lucerne soil, because on the sterilise 
samples of these soils the pilants died in the course of their period of groutl 
The writer partly discerns the causes of this phenomenon in the fact tia 
the sterilised soils, during the first few days, clearly exliibit a low cajiacitj 
of water absorption) which proves that the sterilisation of the .soil by niea^ 
of steam produces not only biological but also physico-chemical change 
In order to obviate this drawback it is advised that the soil sliouW te d 
tered with distilled water to the optimum point of humidity for 6 or ; days 
if this precaution is taken the young plants suffer less. Passing on no® I 
the general considerations emerging from the figures in the table, it is sei 
that the sterilisation of the tchernoziom brings with it a considerable ii 
crease in the production of the total vegetable mass, and that the dfect 
sterilisation, disregarding slight fluctuations one wav or the other, i.' d 
same as that produced by complete mineral manuring, 

As regards the chloroforming, it also brought about an increase .inti 
total vegetable mass produced ; its effect nevertheless was less coosiderat 
as compared with sterilisation and complete mineral mamirin.rr. 
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manured, iiteriUsed andchlorojormeiU 


applied 

^,,,1 Ill'll!'-' oi treatment 
,[ ihc samples 
of 

((-iicTiuwioni 


Averai^ weight in gr. ' Ratio between the vegetable masses, 
of the total vegetable mass that of the control series 

(ser-d and straw) being taken iis the unit 


; iipvi! 
i fallow 
i (layer 
,'fromoto 
' 17.7 cm) 


on on on 

april cleared 3 years 
fallow land Incernc 

(laytT (layer soil 

from from (la\-er 

17,7 to 0 to fromoto 
35.5 cm) 17.7 cm) 17.7 cm) 


on 

april , 
fallow 
(layer 
fromoto 
17.7 cm) 


aprzl 
fallow 
(layer 
frrna 
• 7.7 to 
35.70111) 


on on 

cleared 3 years 
land lucerne 

(layci soil 

from (layer 

0 to froiHotu 
17.7 ctii) 17.7 cm) 


, panunuted 12 27 ; 6.4S 7.59 12.21 i.oo i.oo i.oo i i.oo 

. fltri]ga'0“s maimrinK . 13.14 5.51 7.07 — 1.06 0.85 0.93 — 

j, Phosphate • ■ i 8-45 M)- 4 I 10.09: — 1.49 2.33 1.32 — _ 

,,0011#""™"“'’ • 33-60 27.09 28.-15 2.74 5.18 ,3.56 2,33 

5,Sicrilisati<m 36-2' 3'-55 30-69 27.69 2.95 4.86 4.04; 2.2O 

i, Chlorot rmiilg 21.08 22.39 „ _ 1.71 3.45 _ _ 


re the causes of thi.s increase in fertility ? In order to reply to this question 
he irriter carried out researches on the bacterial flora of the soils under 
tudv and determined the chemical com|)osition of the sterilised samples, 
laviiig special account to two elements: phosphorus and nitrogen. Two 
iiiitures were made, one on agar, the other on gelatine ; for each, peptoiiised 
leef bouillon, diluted to 0,001 in the one case and in the other to 0.0001,. 
vas utili.sed as the nutrient liquid. The calculation of the number of bae- 
;ena was made in Petri dishes in reference to one gram of absolutely dry 
ioil. These exiieriments were only made with .\pril fallow tchernoziom 
The results of these calculations, compiled in several tables, prove that 
llie bacterial flora of chloroformed and sterilised tchernoziom is incompar- 
jblv more numerous than the normal ; that it is more numerous in the ar- 
ible soil than in the layer Mow, and that in the ca.se of sterilisation, it is 
lore numerous on agar than on gelatine. For instance, for the normal 
amples of the arable layer in the culture on agar, with a dilution to 0.001, 
le number of bacteria before the e.xperiments was Ibo 000 per one gram of 
bsolutely dry soil ; a'ter the experiments. 1(17 000. or an insignificant in- 
tease. In the soil chloroformed after the experiments the number of bac- 
(tia was 3 152000 and in that sterilised it w.as 2 i jSooo, Considering 
kcase of the chloroforming of the tchernoziom, and laying stre.ss on the 
act that it creates conditions in the soil which lead to a more energetic 
tnltiplication of the bacteri.i, the writer believes that this iictioii of the 

f loroforni must be the princi))al cause which, in chlorofonned soils, leads to 
'increased production of vegetable mass, because with the more intense 
ivelopment of the bacterial flora those processes which enricli the soil in 
ttilising elements, especially nitro,geii and phnsphoius, also intervene 
'tb greater intensity. The enrichment of the soil in this hatter element plios- ■ 
hiiiis. takes place, according to tlic writer, at the expense' of its organic 
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forms which are decomposed under the action of a highly numerous bact 
rial flora and give rise to the transformation of phosphorus from the no- 
assimilable state into the assimilable state. On the other hand, the insoln|,'[ 
mineral phosphates pass into the soluble state, aswa.s proved by Stoki 
mider the action of the carbonic, formic, butyric and acetic acids prodiiee,] 
by the organic substances formed by the multiplication of the bacteri 
With regard to the nitrogen, the increase in this element mustbeattribnt 
ed to the fi.\ation of atmospheric nitrogen by the bacteria, and to the oryanif 
substances of the soil. '' 

Passing on to sterilisation, if-is useful to note that the bacteria Jo 
of sterilised tchernozioni exliibits one [jeculiar feature, namely, it dcvelo 
much less readily on gelatine than on agar ; according to the aiialj-.sis mab 
by the writer, it is constituted by the microbes of the air, and therefore it 
cannot play an iunjortant part in the increase of the fertility of the .sui] 
In order to study the cause of this increase the writer exaiuinej) 
the quantity of phosphoric acid soluble in z acetic acid contain^] 
in the sterilised and the non-.sterilised soils, and he found that the 
sterilisation results in a substantial increase of soluble phnsphonr 
acid ; in the arable .strata the iiicrca.se \ arics between 87.87 and izo.b;® i,,,,] 
and in the strata lying beneath the arable layer, from 47,05 to 765.|» 
Among the sources contributing to the increase of piiosphoric acid, the writ, 
erallotsthe first place to the nucleins, which contain 5.7 \ ai phnsphOTiis 
and which, at the temperature of 150" C., decompose with liberation of 
phosphoric acid. The question of the nitrogen is iwt so dear as tliat of the 
phosphorus, because an equal quantity of it was observed both in the steri- 
lised and in the unsterilised soils. It not Ireiiig possible, however, to attd- 
bute an increase of fertility in the sterilised soils exclusively to the 
increase in soluble phosphoric acid, and taking into account at the 
same time the fact that by the sterilisation all the microbe.s were killed, 
and therefore it is not possible to assume tbe existence in the soil of 
the microbiological processes which result in the aa'unmiation of assimi- 
lable nitrogen, the Author assumes here the influence of the decomposition 
of organic substances through the action of sterilisation. 

The increase in the quantity of assimilable nitrogen in the sterili* 
.soils was borne out by the fact that the plants, during the entire ])eriiv,l 0: 
growth, were of a beantitnl green cohmr even more intense than that 0 
the sample which received complete mineral manuring. 

Tlie concrete outcome of the c-rpciiiueiits is the foliowiiig : 

i) Researches into growth carried out on chloroformed samples ol 
tchernozioni and supplemented by bacteriological and chemical investipi- 
tioiis prove that the accumulation of the fertiiising substances in the tclier- 
uoziom, winch depends on the degree of vital intensitv of the soil bacteria, 
does not, even under the best conditions of soil eultivatiou, supervene wifli 
the same intensity with which it might take place unrler other more tV 
vonrable conditions. 

z)^ Researches into growth, carried out in sterilised samples of the 
tchernozioni supplemented by bacteriological and chemical investigatinnsi 
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11(10 it clearly evident that tchernoziom is sufficiently rich in crude ele- 
both in the form of vegetable and animal residues and in other forms 
;th which- under conditions favourable to the process of disintegration and 
ijitliesis brought about by bacteria, a remarkable storage of the fertilis- 
)le substances assimilable by plants may lae created. 

Study of the Nitrification of Different Leathers available (or Agricultural Use, and MANURES 

* Sulphurated Rape Cakes. — Guillin (Director of the laboratory of the Society of and 

roriciiltunsts of France), in Camples Rendus de I’elciidemie d’Aerictillure de France, Vol. II, manuring 
year uiiU. PP- 760-769. Paris, 1916. 

Crude tanned leather has long been regarded as a product which only 
..giiirjoses slowly in the soil. During the last few years another kind of 
■'ithcr, chrome leather, has appeared on the manme market. This leather, 
jinu to its almost white colour (pale green', is rarely sold under the name 
[leather, but is marketed in the form of shavings. This chronic leattier, 

[ non putrescent substance, may j pri ri be regarded as not subject to 
id (lecoiiiposition. Experiments were undertaken with the object of 
scertainiug whether tliis view was correct. 

The attempt has been made to render the leathers more easily decom- 
lOsablc in tlic soil by various processes. The most usual of these processes 
i roasting; roasted leathers are in almost all cases rendered slightly acid 
ivthc aildition of a small quantity of sulphuric acid, but this quantity is 
ito^ether insufficient to render their decomposition in the soil easier. Be- 
idesthis, same manufacturers have sought to transform leather completely 
T dissolving it in sulphuric acid, aftenvards saturating the excess of 
dd so as to obtain a manure in powder form put on the market under 
ilieient names : azotinc, nitro,gene, etc. Two of these dissolved leathers 
(ere studied by the writer : tor one, sulphuric acid was used in such a 
[iiantitv as to convert the leather waste into a pasty mass. For the other, 
k quantity of acid used was greater and the mass was liquefied. The study 
elateJ, in brief, to the comparative nitrification of lanned leather, chrome 
eatk-r, roasted leather and leather ilissolved in sulphuric acid in a paste 
y in liquid form, as well as the nitrification of sulpimrated rape cake, 
fined blood was taken as a standard of comjiarison. 

Composilion oj the Manures studied. - The composition of tlie manures 
tidied is shown by the follnwing table : 



Total 

Soluble 

01 panic 

.\iiin\oniacal 



nitrofivii 


titd blood 

.... 11.7: ‘V. 


''',n 

imil IfHihcr .... 

.... S.IS 


nil 

tiiwiie Icalhor 

.... .y.S; 

O.I I 

nil 

wtd Ifiiihcr 

... - (1.77 

(m 7 

nil 

'hfulwai le,ithi.r IpiiHlo) 

.... <>.(>^ 

- • V » 

<>.:> 

Mvfil k'utlKi- ilitpiid) 

.... ~.\U 

J.h'I 

i.iS 

•Iptaralol rape oikc 

.... S,»'J 

t'.m 

nil 


■l/mfe 0/ Procedure. — The nitrification exjicrimcuts wore carried out 
dtli clayey-lime soil of the basin of I’aris (tlournay. Seiiie-et-Oise); this 
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earth, which contained o.i 15 gr. of nitric acid per kg., was rendered thorn 
ly homogeneous, then brought up to a moisture percentage of 
20 %, after which lots of one kilogram were taken from it. The diffejj' 
manures having been reduced to an cAxeedingly fine powder, a ' 
each of them corresponding to i gr. of nitrogen was weighed off ; ea^ij ' 
these weighed quantities was thoroughly mixed with i kg. of eanj 
For each manure, three different preparations were made, in order to j 
able to ascertain the quantity of nitric acid formed, after different period 
of experimentation. The nitric acid contained in the mixture of soil aj 
manure was also determined after 1,2 and 5 months' contact. By way 
control the same was done with 3 lots of one kg. of eaiih to which no u^ 
nure had been added, and the following results were reached : 


Niirk avid contained in one kilogram of earth. 



After 1 monlli 

Two montlis 

aiortl 

Soil without iiuinurc 

• - • 0.145 gr. 

0.160 gr. 


Dried blood 

. . . 1.080 



Tanned leather 

. . . 0.166 

0.190 


Chrome leather 

. . . 0.003 

0.021 


Roasted leather 

. . . 0.220 

0.265 

0 ; 

Dissolved leather (pitsly) .... 

. . . 0.742 

0.952 


Dissolved leather (liquid) .... 

. . . o.opo 

1 .200 


Sulphurated rape cake 

. . . 0.8.SK 

1.5S7 

2.2tjl 


One of the results appeared to be altogether abnormal, namely t! 
given by the mixture of i k.g.of earth with about ii gr. of chrome leatli 
not only was there no nitrification, but, a far more surprising fact, the p 
existing nitrate disappeared. This rapid distruction of the nitrates was 
complete as to surprise the writer, who wondered whether the loss of t 
nitric acid during the course of its determination, was owing to the preset 
of chrome in the exhausting liquid. He therefore deemed it desirable at I 
same time to carry ont a chemical control of his method of estimation a 
also an agricultural control. 

Chemical Control. — In order to ascertain the proportion of nitric aci 
the procedure adopted was as follows : when the mixtures of earth ami 111 
nure liad been undergoing nitrification for the required time, they «c 
placed in a 2-litre flask, 500 cc. of water added and the flask rotated on f 
SCHLOESING car. After a quarter of an hour the earth and water we 
completely mixed, and the nitrates were dissolved in the surface liquid ; tl 
liquid was drawn off into a large glass, the soil was allowed to settle and tl 
surplus liquid filtered. 250 cc. of water were jxmred into the earth, wliie 
was shaken up and filtered after settling. This washing by decan 
ing was once more repeated, after which the liquid and the mud we 
conveyed into the filter, and the latter washed after completion of drai 
ing off. In this way there were obtained the nitrates contained in 4 
soil in a clear but very but dilute solution, which it is necessary to coi 
centrate in order to determine the quantity by the ScugOESlxo metlid 
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, nitrate must have been lost in the course of this concentration and 

.jinination. 

For the purpose of checking this loss, if any, the writer, with a soil 
fieiit from that previously used, made two mixtures with one kilogram 
,jith with chrome leather under the conditions described. These two 
.(„tes were kept for forty days in two vessels ; at the same time, and 
lertbe same external conditions, a kilogram of earth was studied by way 
nntrol. After 40 days, when the three lots were exhausted on the me- 
j nsed ill the preceding experiments, the two liquids resulting from the 
nistion of the mixture of earth and chrome leather were combined, 
;e(l and divided into two equal volumes. In one, after concentration, 
percentage was measured direct ; to the other there was added a quantity 
litrate contaimng 0.150 gr. of nitric acid, it was then condensed anil 
contents measured. The results arrived at were as follows : 

Nitric Acid per Kilogram oj Earth. 

Itxibtliig in the soil at the start of the experiment 0.093 gr- 

Coiitaiiicrl in the soil forty clays later ^ 

Contained in the mixture of soil and chrome leather .... 0.003 

Found after the addition of 0.150 of nitric acid to ihc exhaust- 

0.155 

The method of measuring the contents of nitric acid therefore plays no 
t in the results found. 

.i’ncultural Control. — 3 pots of equal size were used, each capable 
onlaining about 15 kg. of earth; into one, earth was put without manure, 
the second, earth mixed with chrome leather, and into the third earth 
ed with dissolved leather. In each pot 25 grains of wheat were sown 
:he l6th April. These germinated normally on the 21st April. In the 
y days of May the young wheat stalks differed clearlv ; the plants grow- 
iii the pot containing earth mixed with chrome leath.er were of very poor 
ility , the leaves being yellowish in colour, while the plants in the other 
iivere strong, and the leaves were a tine dark green, particularly in the 
containing earth mixed with dissolved leather. The plants were weighed 
tbe ist July. Taking the weight of the crop in the vessel to which no 
lierwas added as too, tlie weight of the three crops will be represented 
tlie lollowing figures : 

ICurth without manure mo 

Ivirth w-ith chrome leather 30 

I'.artli with dlsstihed leather 115 

hkrprctahon oj the Results am! Cimdiisions. - Chrome leather i.s inju- 
s 0 icgrt.itioii, and should therefore not be be regarded as a inanure 
airoimuiu Sesquioxide contained in this leather becomes hyiRTo.xidised 
ir' '/If nitrates, and after five months' contact the deeoui- 
n I) the leather is so small that the earth with which it has been im 
ted contains less nitrate than earth to which no manure lias been 
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Farmers should not. use tanned leather, which is of no fertilisino,. 
nor roasted leather, the farm value of which is much below the coia^jJ 
\ alue. These manures, even under the conditions of the experiment d 
were exceedingly favourable to nitrification, only gave the followino ,1 
ties of nitric acid per gr. of nitrogen contained : " n 

In one month Two months 

0.021 gr. ■ 0.030 gr. 

0.075 ".105 

On the other hand, leathers dissolved in sulphuric acid showed a 
siderable nitrification, and they may be used to advantage by fam 
but even here, in order to obtain the maximum effect with these profi 
the treatment with snlplniric acid must be very active, anci must iiotJi 
behind any iion-disintegrated fragments of leather. 

061 - Catalytic Manures : Manganese as a Catalysei of the Biochemical Rejc 
by means of which Plants Assimilate Atmospheric Nitrogen througb Bact 
Agency. - De Gkegorio Rocrsomxo Antonio, in Uaista * la Real d caim i« A: c 
exaclas, /isictls y mliirahs dc Madrid, Vol. XIV, No. 10, pp. 681-093, 3 aiiij^rani- 31, 
-April 1916. 

E-xperiments carried out starting from the liypothesis that am- ca 
capable of exciting the biochemical activity of the nitrogen-fixing or"aiiii 
contained in the soil will have the effect of increasing the quantity of aii 
spheric nitrogen fixed in the soil or in the plant, and consequently of iocis 
ing the crop. There were used for these experiments pure cultunsiii] 
cilliis raiHckola isolated from the root nodules of red clover cultuiea 
Closlyidiiihi Pnstenrianmn and Ar.otobaclcr cliroucoccmn isolated from a 
tivated soil. 

Quantities of 100 cc. of culture bonillon (to which mannite had b 
added and which contained a known percentage of nitrogen) were pli 
in Erlenmeyer flasks and inoculated with pure cultures of B. mlidwiii. I 
flask was used as control. To the 7 others increasing amounts of a era 
solution of manganese chloride were added. The flasks were iticiihs 
for 25 days at a temperature of 22-230 C. and afterwards sterilised, rim 
the total quantity of nitrogen in the contents w.as determined bv the Kt 
UAHL method. The experiment was repeated in several scries, ’fhe 
suits show that B. riidicicola fixes atmospheric nitrogen even in the absi 
of manganese, but the manganese modifies the rapidity of reaclion, tha 
to say it is a cataly.ser of the biochemical reaction ; it accelerates the lat 
in increasing irrojjortions up to tire optimum quantity which is (i.otift ;i 
manganese ion pci 100 cc. of bouillon. With this amount the quaatit; 
nitrogen fixed was about three times that of the control. With’ Joss 
manganese in e.xcess of the optimum, the accideratimi falls of! saJk' 
then (at 0.021; gr. the action changes into one of retardation, 
expicriments with Clostridium^ Pasteuriamtin were conducted in ti'r ^ 
w'ay as those described above. The manganese is of great inqiortanc 
this micro-organism, as it was found that in the absence of this elem" 


GrouiKl tanned leather , 
Ground rcKisled leather 
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not fix atmospheric nitrogen. In its presence it fixes nitrogen in 
eciable quantities. The optimum degree of concentration of the 
[vser is the same as for If. fadicicolu (o.ooqi gr. of nitrogen per 100 
{ culture bouillon were fi.xed with tins amount) ; in concentrations 
g than the optimum, the acceleration is diminislied and finally 
„]es negative. 

The experiment.s with Azololhidcr chroncoccum yielded results similar 
he preceding ones. This bacterium likewise only fi.xes atmospheric 
,rcn in the presence of manganese ; the optimum concentration of 
inanganese ion is- about the same. 

The practical conclusion is that fertilisers containing mangane.se in- 
se the crop, if applied in quantities furnishing up to 0.006 gr. of man- 
se ion per 100 gr. of soil. They reduce it if administered in quantities 
jcfss of this. The majority of sioil contain quantities of manganese in 
ics of the above optimum, but the bulk of this manganese is in insoluble 
j In order to calculate the quantity of manganese salt to be put 
1) as manure, therefore, it is first necessary to ascertain the quantity 
liable manganese contained in the soil and add only the difference. 

- Successful Treatment with Insecticides of Pfants in Flower. — shkkibee a, i-,, in 
Jfifim TmpomnimK.mOHnn JiomaioihrodlulMinol Applud Hotany), ixth Year, 
N'li! 4 (S9), pp. i 7 t-' 75 . I’elrograd, April 1916. 

.itter referring to the experiments by Prof. S. Glasenap, on the success- 
ireatment with tobacco juice of apple trees in flower (i), the writer mves 
results of his own experiments at frkutsk (Siberia) on an experimental 

I for the cultivation of medicinal plants. 

The experiments were carried out on Calendula n/firi nails t. which is 
,• liable to the attack of the larvae of Mamestra hrassicae, these latter 
oiiring the leaves. One part of the jdants in the fic-ld was sprac ed with 
te extract of aloes and the other part witli a solution of extract of Vera- 

II nlkim. Two successive sprayings were made whicli killed off all the 
•ae. This treatment did not reduce the crop of seeds, and the plants 
erecl in this way when in flower all yielded lipc seeds. 

- Osmotic Pressure of Soil Moisture and Glassiness of the Grain of “ Bielotourka” 

Wheat, (from the Works of the I.al)i>rat(.n- anil Growing Shed of (he Seientitic Agricul- 
tiiial Station of Eezentchouk, Province of Saniara, Russia).— Toci.mkov N,, in 
HiMt Pil/i/lllwoiV Alpnuaauii (/firttioi,/ Expenmetaai A^riLullun), Vol. XVH, ikiok I, 
[1)1. ?)*')i. I’etroiirad, 1916- 

Great fluctuations in the price of hard wheat, which took place on one 
the same day at the Exchange of Samara, attracted the attention of 
Station, which, from iqi^ onwards, organised a series of experiments on 
dassincss of the grain of the " Iliclotonrka ” hard wheat, thus contimi- 
"rak oil the relations between the osmotic liressure of tlie soil moisture 
1 tilt growth of the wheat in question (2). 

T) Stc BMlin Botmique appliqu,-,-, Vi,l. VI, X„, 4. 44;.44 

k) See B. 1,444, xo. ySu. 
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Tn wr^ it was noticed for the first time in the laboratory that i„ " g 
,„tn„rha ” wheat cropped from the same pot some grains were founiUi. 

llasSractnreand ottes with floury fracture a 

mains was greater in the pots ivith greatest soil hmmdity. 

In 1014 and 11)15 experiments were earned out in order to study 
distribution of the floury grains in the eat. as it was at first assumed 
tue nrpsence of these grains in the wheat ear of Bielotourka was aii, 
feet which must have occurred in the grains of the upper part of the ear,ti 
sairgLis being incompletely ripe or developing under abnonnal coni 
io 2 s The result of the experiments earned out with great care was 
eveTnegative, that is to say. it was not possible to detect any relahon W 
tweerthe location of the grain on the car and the character of its fr,ctn„ 

In 1015 experiments with pure lines of Bielotourka were made, ft 
humidity of the soil in the pots being maintamed at 50 60 70, 80 and 90 . 

iTitrlpte saturation or approximately at 20, 24, 28, 32 and 30 /„ of i 
weTght when compktely Z- The experiinents demonstrated that win 
with 20 of moisture in the soil all grains bav^ a glassy fracture, w.thi 
Tnerease above this percentage the grains with^ more or less clear flon, 
rLture appear, and in the pot with 35 % f “ the soil the grn„ 

S glassy fracture form only 10.8 «/„ of the total crop Thus the gfe 
MSS or floury fracture of the grain of “Bielotourka wljeat, even wit 
thriimits of'a pure line, does not represent a constant character buttl 
ac me may be modified under the influence of external factors interve.r 
in toe cour^ of growth, and, in the particular case under study, undcrtl 

influence of the degree of moisture of the soil. 

In order to investigate the influence of osmotic pressure on the chara 
ter of the “ Bielotourka " grain, experiments were made in the greenhouse 
effect of changes in toe osmotic pressure were studied by adding to the . 
toe necessary quantity of the following salts: ch onde. su phate and m ra 
of sodium, ammonium sulphate, ammonium nitrate. The appen ed tat 
brings out clearly the relation between the osmotic pressure determii. 
in this particular case by the addition of sulphate of soda), and the nalu 

of the grain of " Bielotourka t , . : 

E4lently therefore the quantity of grams with glassy frac tiiro 
creases with the rise of the osmotic pressure in the sod moisture, anil at t 

pressureof 7 atmospheres all grains had become glassy. 

It follow’s from a conipanson of the data relating to the other , 
experimented on, that their action is not equal ; nevertheless, by giadni 
increasing the osmotic pressure of the soil solution a greater quantit} 
glassy grains is obtained, and at a given pressure for each salt al the „ 
become glassy. Thus by modifying the pressure of the salt saiution 
possible to obtain glassy or floury grains at will with ‘ Bielotourka i 
The following fact was also clearly brought out ; sodium salts exert 
cut action of toe formation of the glassy grain, according to their aci 
cles. Sulphate of sodium e.xerts the feeblest action ; chlorine a^ts "i" ‘ 
nitrate of soda still more strongly ; with the addition of this fas 
sufficient quantity to raise the osmotic pressure to 2 atmospheres, . 
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Osmotic Pressure oj the Soil Solution and Character of the Grain 
of " BidoUmrka " Wheat. 


temslic prMSurs 

1‘crcfciitage of total crop cxliibitin^ a: 

in 

1 

floury fracture 

i i 

j slussy-floury fracture i 

i 1 

glassy fracture 

<X .5 

27.8 

1 

1 

70.0 j 

i 2.2 

1.0 

S -3 

« 8.5 i 

i 3.2 

lo 

3-6 

83.0 

13.4 

2.0 

3-3 

76.8 

19.9 

3-0 

2.2 

65.6 

' 32-2 


'•7 

4S.O 

■ 5°.3 

7,0 

nil 

nil 

100.0 


e wliole of the grain becomes glassy, wliile with sodium chloride and so- 
uiii sulphate at the same osmotic pressure only 20 % of glassy grains are 
■oduced. 

The presence of nitrogen in the basic or acid radicle of a salt reacts 
ithe quantity of glassy grains in the crop : for all ammoniacal salts, as 
jeivise for sodium nitrate, even at low osmotic pressures (i. 5-2.0) the whole 
the grain is glassy. Tims, iretween glassiness of the grain and the pre- 
nce in the soil of a quantity of nitrogen in excess of that found there, nor- 
allv a \cry clear connection exists, viz : tiie increase of nitrogen in the 
jtrient medium entails an increase in the quantity of grain with glassy 
actiire. 

With a view to better studying tlie glas.siness of the grain, the Station 
11913 made an analysis of tliis grain as to its total nitrogen content : the 
Bielotoiirka ’’ grain was taken from a single pot in which tire humidity 
Ithe soil had been maintained at 24 of its total weight in the absolutely 
ry state ; this grain was. divided into tlircc groups according to the charac- 
ti of the fracture. 

The following results were obtained : tlic glassy grain represented about 
io"„of the total quantity, and contained 2.02 "o of nitrogen; the glassy- 
loiiry grain formed 38. 3 and contained i.So "f, of nitrogen, and finally 
le floury grain formed 4J.7 and contained i,()2 % of nitrogen ; it fol- 
ws that the glassy grain contains a larger (piantity of nitrogen than the 
oiiry graiii,^ Similar investigations were made into the soft "wheat grain 
Poltavka ”, produced umier conditions identical witli tho.se of '' Bielo- 
lurka the glassy grain of the soft wheat contained 2.08 ” , of nitro>'cn 

the floury 1,83 %. 

The quantity of nitro.gen in tlic glassy grain increases with the increase 
■ the osmotic pre.ssurc of tlie soil moisture determined botli by nutrient 
■■ Mn-nutrient salts, and with the increase in the irerccntage of glassv 
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craiiis. Equal percentages of nitrogen content correspond to equal percent- 
ages of glassy grains. Thus, according to the experiments in 1915, 
sodium sulphate, soclinm nitrate and animonimn nitrate, for the first two 
salts at 32-3S ” 0 of glassiuess of the grains, the content of nitrogen is nearly 
tire same fluctuating about the figure of 2 % (2.40-1.969 %). When the 
olassiness reached 100 %, an almost uniform percentage of nitrogen is „i,. 
?ahied with all the salts, near 2.8 % (2,711-2.907 %). 

The fact emphasised bv the Author in Ins diagrams should be note,) 
that in the grain, even when the whole of it has become vitreous, the eo,,. 
tent of nitrogen continues to grow with the increase of the osmotic pressiut 
according to the rule formulated herewith. 

It is^hcrefore concluded that the glassiuess of the gram is not the factor 
on which the total content of nitrogen of the wheat grain depends, but that 
this latter property, as likewise the glassiness, depends, wider certain e.y. 
ternal conditions of growth, on a more general cause, namely the osmotic 
pressure of the soil moisture and the quantity of soluble mtropn contained 
in the soil Eor instance, it mav be assumed that the increase in the osmotic 
pressure causing a rise in the nitrogen contained in the grain of " Bielotouika " 
wheat, also produces an increased degree of glassiness of the grain. 'Hk 
influence of the degree of moisture of the soil may be explained bv the 
fact that a greater humidity of the soil means a weaker concentration nl 
the solutions and a lower osmotic pressure of the soil solution. 

06 s - Senile Changes in the Leaves of VUis yulpina L., and certain other Plsnis, 

_ BENEDICT II.CRRIS M , in .IcriVwt/vrot ,11, 

of A^ricullvu, Mnnoraniluni No. ;, pp. tables 50 -b fii>. IUbci, 

New York, June u) I, s. , , 

!^n examination of the observations of modihcatioiis resulting from se- 
nility in perennial plants indicates that in this direction no investigations 
have been carried out on the lines of those undertaken in the animal king- 
dom. Observations on the effects of age in plants represent occasional re- 
cords rather than investigations. The reason of this ajipcars to be the ta 
citly accepted belief that since new leaves, stalks and roots are constantly 
formed from persistent embryonic cells, senility, a.s it occurs m animali 
must not be considered in relation to plants, and that this term, when umi 
of plants, merely means that the conditions have become so unfavourabli 
that parts in proces-s of grow’th are killed. This view was encourageil by 
the very advanced age attained by some trees. The importance, however 
of determining whether or not senile modifications occur in plants, lies no 
only in the scientific intere.st of this determination but also in its reaction or 
the vexed question relating to the effects of the coiitimious vegetative pro 
pagation of seed- producing plants. 

For his investigations the writer adopted VUis viilpinu h., a plant ^ 
markable for the extreme vigour with which it puts forth a new gmwtli ever; 
year, in order to reduce to the lowest possible minimum the likeliliona" 
unfavourable conditions other than old age. He therefore carefully song 
out, in the vicinity of Ithaca, New York, ami Cincinnati, Ohio, ''nvs 
different ages growing near to each other under the most similar possiblecs 
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fiial conditions. He was able to find 20 pairs of vines answering to these 
,„dit,ons, each pair consisting of a young and old vine. From fach vke 
. took 10 healthy, normal leaves which had reached full development and 
. exaiiiiiied the venation of these leaves. In this e.xamination lie took' into 
Mttut the following principles previously established cither by other ob- 
or liimse H the isle s, bounded by ribs, are of a constant size in tt 
flerent parts of the leaf , they are of the same size in leaves of different size 
tliid-ness taken from one and the same plant ; furthermore, in leaves of 
, .nd the same vine having a different solar exposure, the exposure ha 
, influence on the surface of the islets. 

In vines of different ages, however, the surface of the islets varies great- 
, being much larger in the j-oungest vines: the variation ranges from 
;i54 sq. mm. in a 3 year old vine to 0.1376 sq. mm. in a 70 year ohl vine, 
lis diflerence cannot be attributed to anything but old age the effect of 
,ich is to give rise to a denser growth of the vein system, with a reduction 
the islets bounded by the ribs. From this a method is deduced for de- 
the age of Vt/is vxdpma by mere examination of the venation and 
e foUowing table is given for that purpose : ^ 


Xo oi vtiiilels intersecling 
a 2 cm. line 

i'-* 35 

33 IS 

45 to 50 
.3" io 


Currcspondinq 
Age of ihc Vine 

5 years or kss 
.3 to 1 5 years 
13 to 35 years 
33 >var-s and more 


He ver bed the conclusions to which he had been led from exaniina- 
,n of the leaves of V. vulpma by checking with other plants : KiPs bZ- 
, Le Conte ; ccoma rai^can. L„ .S./H „i,ra .March, Caslnca Pentata Bork 
imm alba I,., him amencami L., Ihnus ammc.ana L., Carva albii Koch’ 
o.ata Koch .H.r L„ .-Irrr sacclmraln yilZ! 

« bam,, Plata, wa ocadM b., and Vraximts mncrmmm i. These 

pid L S vlitiom i>'flu«>ce of age udth 

It age affects the mcristcmatic tissues of seed-producing plants tlie 
W tte .,ons used for propagating certain var^ics niii L 
leded Ilie writer having considered this hvpothe.sis verified it bv his 
vat.ns : p i„^ ,.o,U.ced by grafting a^ as regards L^s, M 
ge of the plant whicii furnished the scion, this age beiii- reckoned 

t 1 1 of the tis,snes of the Idon 

es str'^rq "r'! 

i n i’*'^ Theinsnfficienevofconvev- 

'■P»ttcsis b.i th r‘ ' "f toxins is an attractii c 

fetvpothesi, musff’l ""‘i' and 

Wid C ® ,1 senility iXTsists in cuttings 

irom the old plant. It is therefore suggested that the visible 
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• in the network of veins on the leaves is a progressive modificj. 
dontn the ceUs of the ineristem and the leaf inherent in the nature of their 
fnnlnl, this progressive variation being called senility in regard to am. 

Sherniore constitutes a degeneration as regards physiological activity. 
In order to establish this latter point the writer compared the phot„. 
svntWc activity of leaves belonging to old or young trees respcrtivelv, 
Hfmade iL of a method of approximation consisting m determining fc 
gain of wdght in one day of fragments of leaf equally exposed to s.inhgh. 

The deteminations, carried out in August, gave the following genem, 

results as regards Vitis vulfina : 

Avcriuic sain for leaves of 5 1o 8 year oUl viias 'J-> "orlu 

Average gain for leaves of eo to 25 year <>W vims. 

He likewise determined the rate of elimination of carbonic acid ij 
leaveftaken from V,tis vidpina at different ages, and obtained the total 
results exhibited by the following table; 

Average age of Ihc young vines 7.3 y^« 

.Average age of tlie oW vines 

.Vumber of determinalions made 

Vverace duration of each ' 

Se1::.i.mliono.car,,onienciafor.,.ey,m.,g vi^ . o.o 3 « «„ J^r o. 

Rate of diminalion of carbonic acid for the oW . o.o.-D „ |Hr hour 

He next started to determine the quantity of water absorbed by 
young and'old vine leaves, reduced to fine powder, in order to have ml; 
catilL as to the capacity of living leaves to retain water. He obseivec 
S of all that acidity is higher in the powder of young leaves than in t a' 
Sd leaves (in the former case an average of 2.2 cc. of a dec, normal 
tion of potash is required to neutralise 0.2 g, of powder, agains 1.5 ccio 
oM leaves) • in order to get rid of the influence of this acidi y he ncirtra 
hied the s;bstances subjected to experiment and obtained the fotloivi.y 

results ; 

.Icncral average of nntcrabsc.rbc.1 by tin. kav,>..tyn,n,g vines .... 

( '.cneral average of ivalcr absorbc.1 by the leaves of ol.l i nns v , 

Finally, he looked for and found other signs of senility. “Ij 

serA'cd the variations in the number of stomata m I itis I'uipma ol 

ferent ages. 

of stumata in i i'</. nim., average hr vines uj . 

5 to 7 \'fars ^ ^ ' 

S to Id years 

20 lu 3d years 

He next proposed to determine the size of these stomata, and «■!* 
the following results ; 
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Average longitudinal diameter of the stomata. 

Vines from 5 to 7 years 16.6 {i 

Vine from 20 to 30 yean> 10.8 

Similar results were also obtained by the measurement of the cells of 
[Ijc palisade layer in the leaves (12.2 pi in the 5 year old vines as against 
-I II in tiiose of 20 year old vines) and by determining the ratio between 
llie cytoplasm and the nucleus (this ratio being 388 to i in the vines aged 
' 5 to 7 years, as against 478 to i in those of 20 to 30 years) ; neverthe- 
this latter determination does not present all the necessary conditions 

^accuracy. . , . , . 

ptie writer next draws conclusions from these observations, and 111 
iticular envisages their application to the question of the degeneration 
f olaiits reproduced by scions or slips ; he lays stress on the interest at- 
achiaS investigations on this important question. Finally he examines 
and generalises the theories of senility, in order to extend them both to 
the animal and vegetable kingdom. He rejects the theories relating to the 
localisation of senile modifications, including the theory of Metchxikoff 
on the part played by toxins secreted in the main intestine of animals and 
in the flower of plants. He likewise does not admit that old age is due to 
the accumulation of katabolic products, or to the decreasing elimination 
fjomthe body of the products of secretion of cells placed far away from the 
surface. To him, old age results from a physical or chemical degeneration 
jvolving the protoplasm itself, producing among other changes a diminu- 
;ion of pcniieability, and be couelndes that the evidence appears very 
strong, both from the point of view of senility and that of regeneration, 
that the duration of life is directly bound up with the degree of penneability 
found ill that part of the living cell which is in contact with the .surrounding 
universe, and that in proportion as the activities of life continue, the 
cell is entombed by an inexorable dimimitioii in the permeability of its pro- 
toplasm. The fundamental cause- of this diminution may ver\- well be the 
Scolloidal nature of protoidasm. The rclati\-cly simple relations existing 
ill non-living complex colloidal bodies tend to be modified under the action 
iof external forces, or even by the mere action of time ; it seems iiiex itable 
that the e.xtremeh’ conqilex colloidal states which form protoplasm should 
[he modified progressively by the activities of life and by the interxention 
!of external forces. What should give ri.sc to astonishment is not the senile 
Modifications of the protoplasm, but their tardiness in appearing. 

Segeneration is the proce.ss by which the original arrangement of the 
illoidal elements constituting the protoplasmic colloids is restored. 

Sexual reproduction is one of the methods by which this rcgimeratiou 
i accomplished, while it is ensured by more primitive methods in asexual 
ilants. 

It i.s for the future to solve the question wliether tlie progress of seiii- 
ity in sexed plants and animals can bo arrested or even retarded l>y means 
d regeneration such as are utilised in asexual forms, and which are thus 
b a certain extent applicable to the whole of the somatic cells. The know- 
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, ^ fit; to tile cause of senile degeneration does 

2rHSS«“r=- 

X, - (iihpria on Different Varieties of Oats. - (Commumcate.i i,y u,c 

066 - Experimen ,.l Smolinc L- D. .nul SkaUisouliov N. L-, sGuatol n,,„ 

listablishi.inUforbLu t SK,M.osoei.ov N. I,., m C'e.umf Xr«,,i,- 

pp. 56>,=,7 i. chieflv with the object of elahoioting 

Ihe expenment- ^ tcchnicme of selection, were resumed in 

and cstablislung use of wherever possible. Tl. 

19L.P the onguial be , ,, 

following (No. 809) ; 2) 

perimental Station o ; - Imchinsk oats, received from 

" ,;r Ids taricK wi ’held in good repute 15 years ago; 

Tobolsk (No. 74 j) , - 5, ,••{ y .y) ; 5) " Victory ” from 

S' '> " 

Svalof (No. /68) 6.) (No. 553 ). 

from SobiKlune fi the descrijition of the varieties of oats given by Koii- 
On the oasis ui „ .,,,n<v tlie 6 var eties expenraented on, 4 were 

nicke, the writer states thi^t among the 6 a p 

ram” m^' he varietv ; “ Ligovo II” to the variety 

Probstei ' . .. victorv " to the variety A. sahva pMt 

. 4 . sflhw pahda^ Sobiechine appears to be a mix- 

var. iirargrm. K . , t Scliiibler, 

r,:;;S.,;r.cgmufsKr 

''’■*TWxperimentswereniadeonplotsofi 09 . 25 .^q.u'eto 

The expen tikim' as the standard of conipansmi the 

909). The oats follow- 

ed potatoes on a .sandy tchernowiom soil pionghed in autumn and .spraig 

estimating the results the writer <lid not confine himself to tlie arith- 
metical mean of the crops, but also made altovvaiice for the P™hubk- eiroi, 
he also carried out researches into the more or less close stand of the culm 
on tillering earliness, on the variations m the weight of the glumes, and ^ 
the absolute weight of the grain. He thus found that froni the ,min 4 
view of yield the varieties “ Rykhlik from .Soiiiechme and the Maoi 
Imrieties iiamelv ” Victory ”, ” Probstei ” and " (ioiden ram , stand out 
from tlie point of view of earhness : the “ Rykidik ” from 
“ GoWen rain ” ; as rej^ards weight of glumes Probstei , (»o c 

and “ RyKhlik ” from Sobiechitic are the most proinineul, and as _ 
the absolute weight of the grain: " Rykhlik” from Sobiediine. ' \lctoh 
and “ Probstei ”, while " Golden ram " ranks last in respect 0 
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character, which renders it highly valuable for sowing because in order to 
ii S'''®” surface a smaller quantity of small than of large grains will 

Ije needed. 

The direction of variability of the varieties tested under the local con- 
ditions of Siberia is clearly brought into evidence by the table annexed, in 
(vhich a comparison is made between the two characters : grain production 
jnd size of the seeds (the data for the Svalfif varieties are taken from the pu- 
hlications of the Svalbf Company). 

This table shows that under the conditions ruling in 1914, which was 
, favourable year, all the Svalbf varieties with the exception of “ Ugovo 
[I " nave a better unit production in Siberia than in their country of origin, 
e. Southern Sweden. A.s regards the absolute w'eight of the grains, it 
fiiiiiiiished in the varieties " Golden rain ” and " Probstci ”, while it in- 
,jcased in " Victory " and " I,igovo II ” ; but if account is taken of the 
[act that the Svalbf seeds were put on the market after very careful sorting 
Hit for size, while for the seeds grown in Silieria the sorting was reduced to 
lettir.g fid of the stunted and light seeds by the Clayton and Rc'ber apparatus, 
ftis difference becomt^s quite nniinportant. Tlic comparison between the 
numbers of grains contained in 2r.33 gr. of the original product and in that 
obtained in Siberia renders the reiluction in size of the Siberian-grown grains 
more strongly evident ; this is explained by the fact that the Siberian grown 
grains were not sorted out with regard to weight and that the Svalbf seeds 
fiiiployed for sowing were, in respect of absolute weight, slightly above the 
averages published by tlie Svalof Station. 

Variability of the Varii'lirs of Oiitr when ^rown in Siberia 


Original productivity Productivity in Siberia 

Absolute Absolute 


Varietits of Oats 

Produe* 
tivity 
per acre 

ill cwl . 

Hi*it;bt 

of 

I 000 grains 
of OAts 

Number 
of grains 
of oaU 
in 2 i. 33 gr- 

J'roduc- 
tivity 
per acre 

incut 

weight 

of 

1 000 grains 
of oats 

Number 
of .grains 
of oats 
in 21.33 gr. 

Rykhlik :> from Sobiecliinc 

— 


35 ^ 

— 

— 

616 

iGolda niiim 

,£(►.87 

28.6 


27-23 

27-3 

733 

Imchinsa b' 

— 

— 

;(i8 

— 

— 

781 

■ Probstci ■' 

26.64 

3-’-4 

333 


32.3 

641 

ViciorvB 


32.0 

313 

29. So 

32,8 

626 

'liSovo- 

26.4 

3 . 0-1 

503 

2 1-47 

37.5 

354 

“Rykhlik”, .crown im the 
lanu iisclf 


31-9 


25-3 J 

32 -<? 

620 


- Work in Tobacco Selection at the Experimental Station of Djember, Residence 
oI Besoeki, Java, from 1912 to 1915,- se*i:ciii.k .ixupus. in h,', 

eiit.u'kiich Prorlittiiln'H, Nr?, (i-'j-ij-ir. i-.i-i iiinl ir.i'i 

1. - Pl,.\NT Ivil'ROVHMi'XT WOKK. Th.is was undertaken in 3 direc- 
lioiiy iiaindy : 
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(^) Choosing among the races hitherto grown in the country typj^ 
which answer the purpose in view to the best possible degree ; 

(B) Introducing new races capable of competing advantagcousb 
with the old races of the country ; 

(C) Production of constant hybrids combining the favourable clia. 
racters of yield of different old types. 

The tobacco plantations in the East of Java differing greatly as regards 
altitude, exposure, temperature, rainfall, humidity of the air, wind, soi{ 
etc., it is obvious that the same race cannot everywhere answer the require- 
ments of plarrters. For this reason, at least 3 races have been under culti- 
vation for a long time in the province of Besoeki, apart from the first 
cro.sscs which well informed planters send in large quantities every year 
to the European market where they meet with promising success, and the 
races cultivated by the natives for their own account. The latter soirretirnes 
supply a cheap tobacco very much in demand tor the Rotterdam and Am- 
sterdam markets, and above all they furnish the requirements of the countn- 

In view of the different races under cultivation, the manifold objects 
to be attained and the unequal conditions of plantations, it was clearly essen- 
tial to have e.xperimental Helds in different places. The tobacco planters in 
the East of Java quite clearly realise this ; the new experimental Station 
at Djember therefore now possesses 4 experimental fields occupying an 
aggregate of about 30 acres, owing to which arrangement an examina- 
tion may be made, at different altitudes, under differeirt atmospheric condi- 
tions, and on varying types of soil (although all of volcanic origin), either 
of the lines selected from the races of the country, or of the first or sub- 
sequent crosses obtained on a rational method, or again foreign varieties and 
races. 

Though it is not practicable to obtain 2 good tobacco crops from the 
same field in one year, it is nevertheless possible, when there is a sufficiency 
of land available, to carry out 2 plantings, one during the rainy season ; 
(January- April), the other during the dry season (August-Xovember) ' 
In this way, the Djember Station every year carried out 2 plantings, evei 
3, the dryest months (Jimc-August) being chosen for Turkish tobacco. 

Owing to its not being found advantageous to plant tobacco every yea 
on the, same soil, some planters rotate their cultivations as follows: afte. 
a rice crop in Jfay tobacco is put down (August-Xovember), then .'igaii 
rice (January to May), then maize, soya or some other leguminous crop i 
planted, then once more rice, and it is then the turn of tobacco again af 
ter 2 years. It is a great advantage to be able to alternate cultivationa 
and the sawahs ’ (paddy fields) are admirably' adapted for growing tobacco 
iti these tropical regions. The rivers which serve to irrigate the fidth not 
only contribute a fair amount of fertilising silt, but besides this the watci 
which remains on the fields for some time kills the many Insects to be fomid 
in the soil, which insects might sometimes have disa,strous effects in hot cotm- 
tries. 

(A) Choice of cuitable Types. — The selection of local races was be- 
gun with 120 parent plants, 55 being of the “ Kedoe ” race and the others 
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“ if f According to Comes, the 3 races are 

result crosses between the vaneties hmaniensis and macroMk 
prpnrea) (i), The ■' Deli ” race is finer and in a favourabl 7 cirate S ds 
j,,r wrappers which are much in demand. The ■' Kedoe " racf s nf So 
i„e, but IS more aromatm and more vigorous, and does not reqX so mch 

f 7a drought and heavy soils 

„ the h,ast of Java It does not yield as good a tobacco as the " Dell ” and 
Kedoe races, while in the Sultanates of Djokjakarta and Soerakarta 

, the middle of Java, it is the only one cultivated and supplies a tobacco 
f (lull appearance for cigar wrappers. ^ toDacco 

.411 the parent plants chosen in the autumn of 1912 in the different plaii- 
itions were analysed on the methods set out in Bulletin No. 9 The refits 
( this large task, however are only public in respect to the '' Kedoe f 7 e 
hich was the first to be studied. The analysis embraced the height of the 
tat, the muiiber, shape, uniforiiiity, venation and mutual positbn of Z 
,ves Ihe following points of the first 15 leaves, green and dn- wer 
adied for each plant: length, width, area, ratio between lengti, and width 
Id fineness, I. ratjo between area and weight of leaves. hJnally, forth 
ricd eaves, the weight of the midrib was indicated, the ratio between the 
eight of he leaf and the rib, then the colour, determined bv mean, 0 a 
a e of colours, and finally the burning qualities ami the colour of the a,h 
I this way average values were obtained and also coefficients a, to corret 

» w ich serve as a standard of comparison for all subsequent studies 
lelatioii to the Kedoe race. .^umucis 

Tliere was found : an inverse correlation between the number of the 
itance apart of the leaves; a direct correlation between tlie number of 
leleaiesand the ratio of their length and width ; athird, direct between the 
agh 0 the leaf and the weiglit of the midrib : a fourtli, inverse, between the 

‘ 'en.gth and width • a fifth direct 

iteen length and width of the leaves and .so on 

methods hitherto adopted in laboratories in studviug the coinbust- 

ottrlf’rr in the writers opinion, but mav 

neaf f hf coiuparisnii of the dilTereiit races and lines. The- 

M iMillWn,u7“’ “f ‘^nntinnoi^ coiiilmstioii, de- 

M nia nl> (questions ot race apart) on the ripeness of the leaves ami ii, 

^chare tofold and il ‘'"7" 7’ ^''"’“^“‘^•tion of the tobacco, heaves 

" «»SS of eelhiln ■''"‘’’"I ' " nver-riiie leaves tliere 

■■ f cellulose and woody sub. stances ; on the other hand, the n\er- 

•""■■“■cli-incui,.,.,,! .mers. 

’“•"SOKrtvix., or pure I'in """ r.r P'"’'''' '-‘'‘Cn-s, ihe varielir-s i.m, nux-s, the 

pure Inu!. anti (he linos into iiitlividuals. 
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young leaves contain too great a quantity of fats and albuminoids, whici] 4 
not decompose to a sufficient degree during the fermentation of the tobaccf 
In leaves pickeii at the right time, the mineral salts and organic snli 
stances are present in favourable proportions. In this condition of the Ifjj 
the ferments in it are active, and it is these ferments which, during suitabii 
fermentation of the tobacco, are capable of effecting transformation 01 
the starch, sugars, cellulose, fats and albuminoids. 

Unfortunately, the .study of the lines chosen among the native race, 
could not be continued each year in as thorough a way as was reported ij 
Bulletin No, g. Thus, in Bulletins Nos. 12 and 18 the different types an 
judged from the practical point of view only. For some lines of the race 
" Deli " and “ Kedoe ”, however, cultivated on two different fields, statistic 
al study was carried a little farther as regards the height of the plants, tl 
number and distance apart of the leaves, and also the number of leaves i 
to I metre height of the stalk. The results of this anal}'sis are, inter afe 
the following. 

1) The field with more moisture and less sun, a less clayev a 
lighter soil, produced a greater length of stalk together with great 
distance apart and size of the leaves, while the other field with less moistm 
more sunshine, and a heavy and clayey soil, yielded more closely pack 
plants with more numerous and smaller leaves. The two races bcliav 
identically. 

2) In both races, the lines with the greatest number of leaves up t 
I ni. height are preferable from the quantitative and ciualitative poij 
of view, The types with leaves a short distance apart generally pcs* 
a larger number of leaves than others in which the spaces are wider, and evia 
there are small spaces the leaves follow each other more regularly on the s-tall 
and afford better shade, ,so that when dry they e.vliibit a more lioiii 
gencous lighter and duller colour. 

3) The seedlings chosen in the first place from the nurseries yid 
a finer jdantation than the second or third choice of seedlings. All other tlii® 
equal, backward seedlings will never yield in the ojien field tobacco plan 
as healthy and with as many leaves as strong seedlings. Seeds with ietk 
germs do not, even if the nurseries are manured, procluce as .strong :«]« 
plants as uon-raanured seedlings derived from strong embryos. 

What is called the ” Deli ” race is a mixture of many genotypes. S 
veral of these types have been under cultivation for years in the east of Jav 
for instance the ' Deli-Falembang ”, ” Deli Toentoengan ” Deli Besoeri 
Ddi-Arensburg , etc, Kven the ” Deli-Medan ”, however, is compos 
of several types, and the writer regards the “ Deli " raceas more variab 
than the Kedoe ” race. Though the difference may not always bo ea 
to detect in the field, it is obvious on com])ariiig the dry tobacco, and 
the trouble is takentomesnrethepilantsitcan be alemonstrated matlicmati 
ally. It IS by measuring, counting and weighing certain properties ( 
the phenotypes which for several generations represent the different gen 
types, that a pure line may most effectively be distinguished from ai)opri 
tton of type.s. 
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(|.J InlrodttcHon oi New Races. - About a hundred foreign races were 
jlantefl during the three years in the different fields of the Stations. The 
^(.^s were obtained both from the experimental tobacco Institute of Scafati 
-Jjjly), and from the Department of Agriculture in Tokio (Japan), 
imoi'n exotic races, there were forty from Japan, others from the 
Balkans and Asia Minor, others ag,iin from theW. Indies, North and South 
America, etc. The results obtained are not encouraging, but it must not 
forgotten that a single trial cannot be deemed sufficient. 

Snrnc by the J apanese races are distinguished by a fine leaf and a light 
lolour, for instance “ Hatano ” (which has already been used for some years 
IV growers in Besoeki for the production of hybrids), " Shinde ” and “ Sat- 
nma "■ 

Turkish tobaccos (tobaccos from the Balkan countries and Asia Mi- 
.) grow fairly well, but the moisture of the air, even during the dryest 
iiths, is too much, which results in the leaves growing too large, too fine, 

1 ifithout sufficient aroma to form a good cigarette tobacco. It has not 
■n possible up to the present, in spite of every care in gathering, drying 
i fermenting, to preserve the golden yellow colour of the leaves which chara- 
rises some Turkish tobaccos ; the most serious defect, however, is their 
ak aroma. Among the races which stand out favourably from the point 
view of colour, aroma and combustion, mention may be made of : " Yaka- 
.ntlii “ Yaka-Cavalla ”, " Aya Solouk ” and “ Samsoun ”. 

The North American races proved not to be sufficiently resistant to 
igus diseases ; those of Central America, the \V. Indies and .South Amer- 
gave coarse tobaccos of a variegated and dark colour. 

The ” Bajesi ” race of Hungary and another from Timor are distinguished 
their vigour ; they find no difficulty in growing in poor soils and under 
favourable conditions of climate. 

By continuous and persevering work foreign races presenting greater 
vantages might be found, but the writer, working on behalf oftheplant- 
i, was anxious to obtain a practical result as speedily as possible. 

c) Produdion oj Hybrids with fixed Characters. — Numerous crosses 
■re made with a view to improving both the quantity and the qualitv of the 
baceo. By selecting from among the races of the country only, if they form 
ipiilatimis comprising many lines, there is the likelihood of finiUng an ad- 
iitageoiis typje for cultir'ation. Once the pmre line is obtained, however, 
IV siibseiiuent improvement couhl only relate to the methods of plantation 
amiring, cropping, drying ;m<l fermentation, as a pure line cannot he clmng- 
1 ; whilst by hybridisation there are obtained in the 2nd generation a 
uiltitiide of forms, some of which combine the favourable cliaracters of 
bf parents, while others exliibit morphological -or physiological, or again 
cological cliaracters which were by no means apparent in the parents. See- 
ds' that ])laiiters expend fairlr' considerable sums every year for breeding 
speriiiieiits, it was clearly the duty of the experimental Station to look for 
'Pes sufficiently constant for cultivation on a large scale. J udging from the 
Esnlts obtained, thisispo.ssihle within three vears, that is. after () gencra- 
ions. 
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II. — Diseases and Pests. — It cannot be said that there are a,,,, 
really serious diseases of the tobacco plant in the East of Java . 

There is some small amount of fungous disease (Phytophlhora Nicoliana, 
Bacillus Solanacearum Erw. Sm., Cercosporamcotianaem. and Rvr„etc.)' 
but it occurs quite sporadically. More dangerous are the numerous insects 
[Helmdera, Grvihis, Gryllotnlpa, the larvae of Plusia, Hdiothis, Prodenk, 

Lila, and Opatnm). ^ , 

The larva of Lila solanetla, particularly, produces galls in the young 
plants which prevent normal growth. A rather serious disease is the myste- 
rious " mosaic disease ” which chiefly attacks fine-leaved races. In spite 
of many .studies, it is not yet known whether this is a fungus disease or results 
from defective assimilation. Such defective assimilation certainly occurs, but 
is it caused by bacteria or by the soil, moisture or heat .? This problem will 
no doubt be better solved by laboratory exiieriments in which the e.\ternal 
conditions can be minutely regulated. In the open field there are many fac. 
tors which escape investigation, in sprite of the most estensive weather ob- 
servations. 'the importance of the latter, however, cannot be over-estimated, 
above all in. the study of tobacco, and it is a great advantage to the 
Station of Djember that it possesses a meteorological installation in the 
vicinitv of one of the experimental fields. 

III. - MuT.vnoNS. - The Autlior ne.xt deals with some rather inter- 
esting forms of mutation (or deemed to be such) . 

There is for instance a form with a double flower, very pretty, with the 
outer corolla turned up, which has repeatedly been observed in Java, It 
is extremely rare, but breeds true in all its characters , one double plant 
among the seed plants, of a plantation is sufficient for it to reappear in the 
following generation, unless it is to be supposed that the same mutation can 
be repeated successively in different places. In Bulletin Xo. 12 a pniod 
reproduction of this very pretty flower is found. 

Another variation is represented by the giant plants found in the Dutch 
East Indies among the races " Deli ” and " Canarie ”, but apparently not 
among the ” Kedoe ” race. Instead of forming a large inflorcscenco in 
panicle form after 3 months' growth, the top of the plant continues to grow, 
forming numerous small leaves in the axil of which there is sometimes, but 
rarely, a single flower. More frequent among the giants are the fortiis which 
reach great heights (16 feet and more) ; they mostly remain completely 
sterile or in some cases, after 8 months' growth, |iroduce a few rare flowers. 
The writer found that these latter forms transmit their characters on a 
constant way, while other forms which do not always exhibit all the charac- 
ters of the giant jolants produce among their descendants i, 15, 20, 21, 25, 
31, 36, to gi % of giant plants, according to various w orkers. Here the 
-Author does not admit the term mutation, as he is of opinion that tliis term 
should not be applied unless the hereditary factors of the initial material 
have been examined thoroughly, which was not done with tobacco. Ih* 
“ DeU ” race, for instance, seems to him to be made up of several specia 
races transmitting their characters in a more or less constant way accor- 
ding to external circumstances. 
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Giant plants are explained by means of the theory of Tschermak on 
association and dissoaation of " cryptomeious factors Accordine to 
theor}-, the races which from time to time produce giant plants are 
,5 „itli dissociated cryptomeroiis inherited factors, that is to savthat 
factors which transmit the height of the plants, the standard of size 
number and distance apart of the leaves, the period of growth etc ' 
mmbined 111 such a way with the factors which transmit the abnormal 
1,,^ uiuny leaves and a longer period of vegetation, that there is no action 
le one class of factors on the other under ordinary conditions. The cha- 
of the pant plant being dissociated from those of the normal plant 
,f„ie remain under these cryptomeroiis conditions, and a norma! plant 
[jied. If, however, owing to external circumstances the two cateeo- 
factors conie into contact, then in the progeny giant plants in greater 
fser number form according to the intimacy of this contact 
The property which produces the giant is therefore made up of several 
slo'v growth indefinite growth of the main axis (leader) poor in- 
sceiice, long penod of vegetation, leaves much more numerous, less wide 
Each of these factors is presumed to be present in the normal plant’ 
issociated from the normal factors, for which reason they have no in- 
iceon each other. If a partial association occurs, a transitional form 
ts. For ‘“Stance if the factor for late flowering remains dissociated 
the giant plant flowers like an ordinary plant; if the factor for slow 
th remains dissociated, the plant develops as rapidly as a normal 
if, finally, the factors of an indefinite growth and of a defective 
■esoeiice remain dissociated, there is only obtained a plant with manv 
5 of less width and smaller mternodes, which for the rest however 
nt nothing abiioriiial. A perfect association therefore produces giant 
5 exclusively, and a complete dissociation furnishes only ordLry 

Following the example of R, Thomas, Batksox, (1, How.ard and Fru- 
S, the writer also made experiments 011 parthenogenesis in tobacco 
negative results which he got invalidate those of R. Thomas and B-i- 
iand confirm those of G. Howard and I'ruwirth (l), 
i growers know how frequent are anomalies in the tobacco plant 
mer found golden-yellow types and others which were variegated iii 

■'> 1- 

robacco seeds kept in airtight bottles retain their germination capacitv 
ICS or 7 years at least. Germination experiments undertaken 
et question whether tlie s,H-cific gravity altects the germinn- 
I t\ and capacity have shown that seeds which float in a solution of 


■ mm, „ th.M. i„v«ti«alio.,s ,lw wriUT luis .Inoe ..blaineU |x«Mv. u.„l,. l 
la '■ 'VR1.C slew Uviv.-, a.„. very .. ..ulhv ,, vecr:. 

' -xvls I,, " , '™c Pml.vnoB, ,Ksis at 
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sugar of 12.5 % germinated better than those which sink in this solur 
In the latter the seal a)veiB appear to have increased in thickness and we ! 
at the expense of the genn. Those which remained at the surface of? 
water germinated less than those of the others. {Bull, No. 12). 1 

GRicuLTHRAi. 968 - A Hcw Method of Determining the Impurity of Cereal Grains, caused by tbj J 

sKiiDs senee of Seeds of Agrostemma Githago (From the work of the .Seed.iJ 

station at Kharkov, Russia). - Janata .A., in K),wm-pyecKan 
neHHuil- I'o ienin. (The .Aericuitural Cazette of Southern Rmssia), XVUIth Year 
pp. 6-S. Kharkov, Ik-ccmbtr Kji.v 

Agrostemma Githago causes damage of two kinds; it infests the Jfi 
and its seeds, mingled with cereal grains, impart to the latter, and the J 
manufactured from them, properties which are injurious both to men anda 
mals ; it is not yet definitely known what is the origin of this injnrioiit 
tion, but in spite of this, " under conditions in connection with arniv'st 
plies", the only conditions recognised by law in Russia, and which sene 
a basis for the purchase of cereals, it is provided that the seeds of .1. Cj/J, 
may not exceed 0.06 % in weight. 

In view of this low percentage, very delicate scales are required to 
ternvine it by weight, and also practice in handling them, which fora 
serious obstacle to the enforcement of the regulations. W'ith a yij^ 
devising an easier and more practical method, experiments werecarriedi 
on oats, barley, rye and wheat grains from both small and large faras 
II districts of the government of Karkov, in order to determine the aveij 
weight of the seeds of A. Githago, with the object of using the well 
so determined in ascertaining the degree of impurity of the grains. ] 
The results of the e.'i.periments were as follows ; 

The total number of seeds of A. Githago weighed was i 820, am 
average weight of one seed was o.oiox grms., but the weight of eacl 
fluctuated between 0.012S grms. and 0.0056 grms. 

No relation was observed between the weight of the seed of . 1 , Q 
and the description of cereal or the locality from which it had feeii la 
On the other hand, the influence of another factor, the class of the fc 
appears to affect the weight of the seeds of A. Githago. This rate is ra 
higher for big farms than for small ones. Considering, however, that 
difference is very small and does not exceed the limits of fliictuatim 
the weight of seeds coming from each of the different classes of farm, 
writer takes the view that in jrmctice the average weight of a seed 
A. Githago may be assumed to be equal to-o.oi grms. for all farms. 

Taking this average weight as the basis, it is easy to pass from the ii( 
her of seeds of A . Githago in 100 grms. of grains, to their percentage by weij 
If, however, the legal percentage of impuritv mentioned above is cntisidej 
it is easily seen that in 100 pms. of grains, the number of seeds of .i.Cii 
should not exceed 6, The introduction of the numerical method will grej 
facilitate the technique of testing the purity of the grain as regards its j 
tent in seeds of A . Githago This method would also be of use in oni 
measures against this weed. 

Possibly siibserjuent re.searches may, on various grounds, inr 
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average weight found, but according to the writer they cannot invali- 
g the rationed character of the numerical method which he has proposed 
practical objects. 

Manure with Addition of Sulphuric Acid as Spring Manure and Means of 
agaimt We^ and Lodging of Wheat. Sulphur treatment against the Pa- 
rasites of Lodged Wheat — Gioliou Italo, in BoUettim delta Sticieli des,U Am- 
caSori Wiliam, Year XXI, No. 9, pp. 257-265. Rome, lHay 15, 19,5, 

early as 1872, I^UDWIG Kock demonstrated experimentally that pre- 
josition to lodging in cereals must be attributed to insufficiency of Ught 
ijg the first few months of growth of the plant, which insufficieiicy 
kens or entirely interrupts the chlorophyll function, besides promot- 
aa accumulation of water in the culms and leaves, which leads to the 
id lengthening of the weakened plant. The result of this is an exuber- 
growth of the wheat. In the first period of development the growth 
he wheat is very dense ; the weeds, which thrive under the shade of the 
at, belong to those species which are adapted to requiring the least 
ntity of sunlight and which, forcing their roots downwards in the soil 
■e rapidly than wheat, thus find conditions favourable to their develop- 
,t, which stiU further increases the shortage of light from which the wheat 
ers. Moreojrer, overcast weather, the crowding of the wheat stalks, the 
it of light and the humidity due to the weeds which cannot be success- 
,• e.\tirpated, favour the growth of para.sitic fungi which attack and 
ken the watery and soft culms of the wheat at their base. 

The conditions in the spring of 1916 were such (wet season with fro- 
nt wind, sky often overcast and unsteady weather) that lodging of the 
at was apprehended, and the writer therefore desired to ascertain the 
ies of this phenomenon, and on the basis of his own experiments and the 
Its of the chemical method for controlling the weeds which infest wheat 
Jso desired to suggest suitable remedies against lodging. 

Farmers in general blame fertility of the soil and exces's of manure for 
lodcrate growth of the wheat with consequent lodging, but the Author 
rts that it i.s not the natural or artificial fertility of the soil which direct- 
leads to the lodging of wheat, as he frequently found, for several years 
accession, on the experimental field of Suessola (though this field is 
indantly and even excessively mamired). that wheat never lodged near 
edges of the many plots (these were 12 j), where the plants had a better 
Bsure to the .sun, while they were all lodged in the centre of the plot where 
^vegetation was too crowded. Similar observations, to the effect, na- 
that an abundance of nitrogemns manure in the soil does not ahvavs 
hm lodging of grain crops, were made a nimiber of years ago bv T Pogm 
W sma, It follows that in wheat growing the fanner need ^lot be too 
amcemed at an abundance of manure, jirovideil he prevents the voung 
Its mderping a rapid and crowded growth which would directly de" 
ethem of light, and takes care to destroy the growth of weeds in good 
M .1.^ i niay bo smued by all such moasnres us ensure the 

ea the best of all « fertilisers ». namely sunlii;l]t. Witli this ob- 
tMcvv, the sowing should not be too close or too early, esiiedally if 
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the soil is very fertile owing to recent manuring of immediate^ 
croT intended to enhance its fertility. Sowing should not be j. 
closely and broadcast, but rather in rows or ridges, wkch 1^,5, 
Sght available for the wheat, and also allows of proper weeding and e, 
final tilla.^e at the beginning of spnng, so hat between the rows the, 
remain perfectly clean and under favourable conditions of aeration. , 
t^Ald nractice of topping wheat when too high, or feeding it to * 
fra it snace of time, is a method by which the lower part of the c] 
nmy Smade to benefit by the reinvigorating and wholesome effect ofs 

^‘ivith regard to the:destruction of weeds in good time, in consideri, 
of the results obtained in Trance, England and S“tland by 
Se wheat (with sulphate of copper, or, according to M. Rab.we. , 
dirsulphuric acid) as a direct method of weed prevention, and 
Se bas s of the experiments carried out by- himself in the experimental! 
of Suessola with human urine to which sulphunc acid had been added, use 
a nitrogenous manure, the writer proposes to modify the ^bate metho 
sum ying wheat with dilute sulphuric acid, and to combine the treata 
for weed control and the destruction of parasitic fungi with the spnnj 
trLefous nTanur^ng. This treatment would be earned out with i, 
acMifiedby stdphuric acid, which should be put down as a cover on theivh 
in the spring, Ld repeated -several times if possible by means of spia; 
as is at present clone with sulphate of copper and the ordinary dilute si 

i e oS- econoi method of conserving urine is based on nnneral si 
The writer has always stressed the importance of agricultural utilisd 
of human and animal urine, pointing out that urine contains a quant.tj 
nitrogen five times greater (440 kg. as against 0.80 kg.) than t ,a ex,s 
in solid excrement. He adds that at the present time almost the w 
of this urine is wasted, and that in Italy the annual loss may be estmij 
at qoo million francs. 

Passing on to deal with his experiments m manunng with human im 
plus sulphuric add, which were carried out at Suessola, the wnter sh 
that this manure wa-s applied with success during the 18 years of con mui 
cereal growing, two grain crops being taken each year, mairc olloir 
wheat in the same year. In the course of the successive years, varmble qnai 
ties of acidified urine were employed, the most usual proportions be 
1120,240.223 and 178 gallons per acre. The acid solution was m me ye 
applied in the autumn before the wheat was sown, but m most install 
it was spread in the spring. The leaves of the wheat were s ig 1 } 
by the drops of caustic liquid, but the wheat rapidly recovered and S 
fine yield. 

Taking into account the experiments conducted of late 
beneficial action of sulphur, particularly in respect to orpnic soils andoi 
ent cereal crojis on the one hand, and the fungicidal ^dion 
product on the other hand, the writer, in case of vigorous S™" ^ . 

parasites on wheat during the ripening period, advises the snip 1 
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he young wheat mth the object of preventing and combating this danger, 
nd at the same time contributing to the soil a substance capable of produc- 
a fertilising action for subsequent crops. Probably the useful action 
f 5,ilpliur 111 the .sod is an indirect one, in which the sulphur, bv modifying 
,e niieroflora and microfauna of the soil, renders the latter more fertile. “ 
As a result of these considerations, the writer proposed to the " Societa 
egli .^gricoltori italiani in Rome to organise co-operative experiments 
, the spring of 1916, on plots of 50, 120 or 240 sq. yds., chosen in the wheat 
dds where there is most reason to apprehend lodging and its consequences, 
1 order that farmers might form an exact opinion about the measures pro- 
fised for the prevention and mitigation of the injuries due to lodging of 
.reals. The experiments were to be organised as follows : 

I. ^ Experiment IS THE use of aciwfied human urine, applied at 
jE r.M'E of 220 GALLONS PER ACRF,. — The Urine will be prepared by eollect- 
ig it in carboys or vats tarred inside, in which concentrated sulphuric 
:jd is mixed with the unnc in a quantity corresponding to 6 pints of acid 
ir IOC pints of undiluted natural fresh urine. The mixture will occasion- 
ly be stirred up in order that the entire mass of the liquid may be acid- 
ed, and to prevent any fermentation. The spraying (which in small ex- 
iriments, may be made by brush application) will lie carried out in the spots 
here the wheat is very high, particularly where weeding has not been suc- 
'ssful ill sufficiently preventing weed growth. In case of need where 
heat suffers greatly from want of light, the treatment mav be repeated 
sa-ond time of an interval of one week or more, but before the wheat emer- 
is from the glumes. For the second treatment, the acified urine might 
: diluted with an equal volume of water. 

TI. Experiments in ire.ating whilst with flowers of sulphur 
Flowers of sulphur (sublimated flowers of best quality) being more read- 
s' oxidisable by the slow action of the air and light, should be preferred 
) sulphur which has been first melted and tlien ground. Treatment with 
liphur should be tried in those places where the wheat stalks are crowded* 

I moist localities, particularly when the bases of the culms are seen to ex- 
ibit a tendency to blacken. The amount applied should be 178 lbs. per 
;ie. This application mu.st be repeated in ease of lodging of the wlicat 
nd more especially if a progressive invasion of fungi is observed. As 
1 the case of the \due, tlie treatment must be carried out in hot and clear 
eatlier, with no wind. When the wheat is flowering treatment wdth sul- 
Irar would be out of iilace, but it can be done before or after. The wheat 
rap having been got in and weighed, it should be ascertained whether tlie 
Mtmeiit has rendered the soil more fertile for the cro]) next in rotation. 

J'l-Aclion of Ammoniacal Salts on the Growth of Barley. - sooraRsuM u, o., i,. 

-mi, H,vu!!i»ciir •Hh I ithkrin, l^VXhWixr No- i-’ tm s-.(.(S 

.Ammoniacal salts apiilied to soil under grass or grain cro]is, and niaiuir- 
wmi phosphates of low solubility (bone meal, tricalcic phosiihate or 
ospiontes) give better results than sodium nitrate, llarlev is an e.xcep- 
” 0 this rule as it seems to take more readily to nitrates. A special 
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series of investigations was undertaken by the writer with the . 
obiect of studying and explaining this special behaviour of barlei. I'j 
article sets out the results of these experiments. 84 glass vessels were us,- 
so cm high and 25 cm. in diameter, each containing 38 kilopams of sandy ^oj 
Dins i'i7 grnis of potassium chloride and 0.50 grms. of sodium chloride, whic 
corresponds to i d 4 lbs. of K ,0 per acre. They were divided into 3 gnm,; 
of 27 vessels eacip manured with 3 different kinds of phosphates : su].frpl,„ 
iihate basic slag and bone meal, in the resiiective proportions 0^3.65 gn„ 

7 27 grins and ^4.5 grins, per vessel, winch corresponds to 1.54 lbs. of l>j( 

Lie To eacii phosphate there was afterwards added one of tk. 
Erogenous uiamircs : sodium nitrate, ammonium chloride and ainmoni,,, 
sulphate in the proportions of 4-50 grms., 2.80 griirs. and 3.48 gnus, resp. 

tivelv which corresponds to 134 lbs of nitrogen per acre. 

Each group of 27 vessels was thus m turn subdivided into j gniujisi 
0 differing ill the nature of the nitrogenous manure ; these y vessels v, 
fi'nallv dmded into 3 groups of 3, one of which received no fnrthei treat- 
ment' while the other 2 received an addition of magnesium suliihate and 
magnesium carbonate (magnesite) res.icctively, 11, the proportion 0 r 
anrl 3.44 grius. Finally three pots were manured with nitrate of sorla. iv.th- 

?he bariev was sown on the 4tli May W 5 and the first seedlings ay- 
peared on the' nth. Towards the end of the same month, m t he seriei: 
kipemhosphate, animoniacal salts, sulphate of magnesia, it was observable 
that the leaves were yellowing and a stoiipage of growth was taking plate 
followed in some instances by the death of the plant. These pathological 
symptoms developed with greater intensity in the case of the ammoiram 
cWoricle and less stronglv in the presence of aiiimomum snlphato. When, 
however, the crisis had' once been succe.ssfnlly fiassed, the plants started 
growing and developing again normally. In the series ; superphosphate, 
ammoniacal salts, magnesium carbonate, no pathological effect was observed,^ 
The crop, collected on the 12th Atignsr, gave the results .set out in the Table 

annexed. ^ 1 

The fic-ures compiled in the Tabic confirm what was already pertectly 
obvious 3 weeks after sowing. Both in the superphosphate and in the bmie 
meal series, the ammoniacal salts produced results inferior so those brought 
about by nitrate, and this difference is still more notable if the superphos- 
phate alone is taken into account. Taking as equal to 100 the crop ob- 
tained by the use of nitrate, we have for the amiiioniacal salts an aurage 
of yo to 80, dropping even to 60 in imfavoiirable cases. It is iiiterestiiiL' to 
note that with ammonium chloride better results are obtained on the ulioe 
than with sulphate, in spite of the serious symptoms of poisoning mrt 
in the early phases of growth of the seedlings. In the series : bone ineal 
ammoniacal salts, the iiiagnesium carbonate raises the yield, wliile in thi 
series ; bone meal, nitrate of soda, it causes a marked diiiiimitinn. 

If we now examine the basic .slag scries, the iiictiire jiresentcd is iiii* 
a different one. All the differences, mote or less marked, tx-twevii tii 
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Results of IJxperimciits. Yield ‘ 

for each vessel in jjrams :i‘>°tained «ith phos- 
phate and nitrate 
.j ■ ! f>f soda iis (Xjual 

.3 -S to too, 

- a ■ u -S' the result is ; 

I P 5 • -5 “ • 


3.9' 0.5; 3.4 2 o. 8;6.8 oo: — 

^ fipcrphwsphak : , | 

rale I'f 62.4' 31.7; 

rale ot sod.i + stiljihate of majrnesi.i . 68.9, 340^ 

• +>--'r>»ni*tc . 61.9:31.9! 

imoniiiiiH’Uori.k j, 

nioniimichknider sulphiUc of magnesia , 15.6 8,7- 

+ c.arb(mate . ■ 53.,; j, g 

phiilt III ammonia g g' 

pliale uf amrannia 4. sulphate of inagn. : 9.8 4.7 

! earlionate » 59.2 gg.g' 

slu ^ : 

»' “‘'i* 66.8: 33.9: 

rate III soda -r- snlpliate of magnesia 66.4 33,9 
. . : earbonale , g, 5 j3 ^ 

mouimii ehloriile ^5 3 35 o 

momm chloride suliihatcnfniftgiiesiii , 67.6 361 
' ’ ■ oarbomite . 67.S 36.8 

phiiteofammoiii:! *4 4 34 2 

I'lute of nnnnoiiia 4 sulphate of magn. 66.5 35.3 
* ' -f- airbonate » ^ ^ 

Ivnc Mi ' ll !: 


37-2 0,068 100. 0;ioo.o|ioo,o 
34-9 36.7,1.026 iii.i|io7.3:ii 5,3 
5<^-0 35.30.940 99.iiioo,6 97,4 

6.2 25.40.861, 16, o| 21.4 10.2 

6.9: 26.o;o.793’j 20.0: 26.2| 12.8 

23 - 3 : 3 I '9 o.78i;'’ 84.1! 93.9! yj g 

4-9: 20.01.2251 8.5: 1 1.2; 5.4 

5 ,r 2 I. 8 |i,o 85 ;| io.i, 13.4 g j 
2.5-6: 330i0.76i'; 94-5:io6.i' 81.3 


32.9 34.20.970 
32-5 35-70.958 

31.7 33.20.935 
303 32.50.865 
31-5 33-50.872 
31-0 34.50.S42 
30.2 37.30.883 
310 35.50.873 
30.1 39.00.904. 


100.0 100,0 
. 99-3 too.o, 

95.1 100,0 
97 -'^ 103,2 

101,2 106,5 

101.5 108.6 

96.1 100,9: 

99.5 104 7 

94 5 98,2 


100.0 

98.6. 

95-9 

911 

95-2 
93-5 
90 8 
93-5 

90.5 


nie tif Soda 

rate (if -oda - sulphate tif imu-msti ' 
‘ ' -J- cail)onatc „ 

iMiiuni cliloriile 

Bioiiiurachloritie .- sulphate olniaj^nesia 

t ’ CiiTbouacc >• 
ainuionia 

tale Ot annmiiia sulphate of magn. 

' + carbonate » 


53.6 25.2 28.4 27.9 1.126 100.0 100.0 100.0 

46.0 21.1 24.9 26.51,180 84,7 83.4 86.0 

28.7 11.3 17.4 21.61.539 49-9 43-7 .36.0 

2S.3 16.5 H.8 31.70.715 49,1 64,7 

21.5 12.3 9.2 29.10,-48 35.4 47.7 23.2 

43 8 23,4 20.7 28.00,896 8o,e 91.5 09,2 

18.1 10.5 7.6 22.40,723 28.5 40. ( ID. 8 

18.1 10.3 7.8 22,90.757 2S.5 39.6 176 

47-4 44.7 22.7 27.3 0..)i9 87 5 07.9 77,2 
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ammoniacal salts and nitrate, between the sulphate and carbonate of „ 
nesium, and between the different ammoniacal salts, tend to disappjj,^! 

In some cases the ammoniacal salts may produce a crop equal to tf 
obtained with the nitrates, and if, under many other circumstances, tlij 
trate still retains an indisputable superiority, the fact is probably 
a poisonous action of ammoniacal salts on the growing seedlings. An eti,] 
nation has been offered for the specifically favonrable action of the an 
moniaca! salts by connecting it with the acid physiological character 
the latter. Both in the chloride and the sulphate, the cation yp 
alone absorbed and utilised by the plant, while the anions Cl or SO, are„j| 
partly fixed, and hence there results a progressive increase of aciditv 
the plant substance, which is quite sufficient at this stage to produce 
action injurious to growth. On these lines the favourable effects of tnaa 
Slum carbonate in the series : phosphates, ammoniacal salts, might be e 
plained, as likewise the superiority of the slag with large lime contents ori 
the other phosphate manures, etc. All that is here in operation woulf t 
merely the neutrali.sing power of the two carbonates, that of magnesia an 
that of lime. 

The following facts however conflict with this hypothesis : 

1) The sick plants were young ones, and so small as yet that it cant 
be certain that they had absorbed nitrogen to an extent capable of notj 
ably influencing the composition of their substance. 

2) If the weight of the dry substance of the 3 weeks old seedlin 
which grew in one vessel be taken as equal to G grins. , there will be in all abo 
24 grms. of green substance. Out of 24 grins, of fresh substance thei! 
0.144 grm. of nitrogen, corresponding to 0.375 grm. of hydrocliloric aci 
which would require 0.51 grm. of calcium carbonate for its iieutralisatii 
Bone meal, however, contains calcium carbonate in the proportion of i, 
grms, more than twice what is required, and in spite of tliis it does not g 
flee alone to counteract the injurious action of the ammoniacal salts. 

3) Finally, it was observable that ammonium nitrate, though phys 
logically a perfectly neutral salt, produces the same effects as inagiitsii 
chloride and sulphate, though to a les.s extent. 

Thus the hj’pothesis of a progressive acidification (.if the snbstai 
the plants must be dismissed, and it is more in keeping witli the fiu 
assume that what really takes place is a poi.sonous action of the ainmoi 
salts exerted direct on the plant. 

Recent experiments appear to show that the carbonates of cal 
and magnesium promote the processes of nitrification by bringing abou 
transformation of the injurious ammoniacal salts into nitrates wliicl 
not injurious : hence their beneficial action. 

yyi Oat-growing in the State of Washington, United-Stales. — .Schai ek j;. g mi 

xes i,. F., ill Sfctfe of IVashini^on, .iL'nctttturtil Fxpetiment .sOG/pii. 

Waskin~ton, Bulklin No. 129, 13 pp., 3 f.g. PiiUman. Mimh lyifi. 

After wheat, oats are the mo,st important grain crop cultivated ia 
State of Washington. During the ten-year period which closed iii uUb 
average annual production was ii 629 253 bushels ; the average area 
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cupirf for the same ten-year period was 242 831 acres ; the average vield 
bushels per acre. Both the area under oats and the average mit 
continual increase. ° 

picmajorpart of the oats produced by this State is grown in two 
„.idely separated distncts: the county of Skagit in the western part and 
l[,e counties of Spokane and Whitman in the eastern part ^ ^ 

A the conditions peculiar to those .sections where oats are grown 

I, large qu utities indicates that they thnve better in a rather moist cli- 
mate. Tna s for determin ng the quantity of moisture reqnhed b^t 
liaereiit cultivations showed that oats in order to produce a unit of weight 
,f dry substance, require more water than does barlev or wheat. The max- 
3 Xci' the vegetative period is long and coni 

'"'portant varieties of oats 
“ ® T w determined from plants grown at 

ullinan. fable II indicates the unit productions obtained fromlhe best 
aricties’ m open field e.xpenmcnts at Pullman. 


lABLK I. - Characteristics «/ the principal varieties of oats 
grown tn the State of Washington. 



Height 

Rigidity 

Shiipc 

Variety 

of 

of 

of 


phiiit 

straw 

IxiiiicJo 


luadance , . . 

49 . 7 iiii 93 .()% 

i^jircadiiig 

inner 

48.7 

89.9 

>1 

'aiTOffbiil, , . 

48.9 

86.9 

a 

■fdi?h Select • 

28.0 

86,9 

„ 

!;y Day . , . 

41.4 

; 87.:; 

,, 

ini'h .... 

5<)-2 


Compact 

tato 

.( 6.7 

95-2 

spreatling 

I'y 

J2.2 

86.4 

side panicle 

generated Swe. 
I'h Select . . 

49.9 

92,2 

sprcadiiip 

Ibuse \\'on<]er ■ 

50-9 

S9.4 

,, 

111 , . 

49.4 

SI.3 


1*^5011 . . , . ^ 

49.8 

1 Sg.2 


nadian ... 1 

49.6 

91-9 


DCota . , , . ' 

497 

91. 1 


idder 

48.4 

92.0 

» 

nHts . , 

42.6 

86.9 

„ 


Colour 

Nom- 

b«r 

Terccnl Weight 

Date 

of 

ol 

grains 

of 

per 

of 

C'rains 

per 

5 S 

hull 

. bJLshel 

ripening 


white 

196 29.8% 3g.oll)s: 

9 August 


198 28.4 

39.7 ' 

S 9 

’* 

144 ' 29.5 

42,0 i 

7 


162 27.5 

417 

7 '' 

light yellow 

259 25.7 

357 ; 

25 Jidy 

wliitc 

190 27.4 

39.0 

13 August 

’> 

228 27.0 

377 

II b 

dark grey 

162 ' 29.9 

407 

4 

white 

180 ; 26.3 

42-3 

6 y 


171 '24.9 

417 

7 “ 


186 ; 24.3 

41.0 

9 1 


' 7 <i , 23.5 

42.0 

7 

” 

183 2U.I 

45-3 

I St b 

'' 

177 2S.2 

46.0 

30 July 

■' 

166 2 7.0 

M -3 . 

7 August 

« 

387 _ 

52.0 

13 i. 
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Table II. — Yield of some varieties of oats (averages of the 191^ 
19I5 crops) and comparison between their Cropping Powers. 


Kusltcls per acre uverage' 


CompaTalivc yieiji 


Abundance . . 
Banner . . . 
Sparrowbill . . 
Swedish Select 
Sixty Day . . 
Danish . . • ■ 
Potato .... 
Grey 


Si.7 

7S.3 

78.2 

77.2 
L 5.4 
<’5'0 
6.(0 


• Taking iis loo (he average of all varieliw, vvliicli was 2336 His. per acre. 


ni.i) 

104,8 
107. 1 
105.S 
89.(1 
90.3 
87.7 


972 - Destruction of the Bean Germ. — Iif'S.SA*D, in Coml>lcs Kendus ic I’Amdoiuc itilyi. 
cultun dc Ffiittce, Vol. 11, Year No. 19, pp. 550-551. Paris, 1916. 

A method was required of destroying bean embryos without injury to tk 
cooking value of tiie seed. The experiments covered three varieties: .\ 1 je- 
rian white, black and red beans. Tlie experiments proved that when odI- 
a few seeds are concerned, immersion for one minute in boiling water i' 
sufficient to deprive seeds wiiicli were previously capable of geniiiiiatini 
in the proportion of 95 % of all germination capacity, Wlieii (iealiiij 
with several pounds it will be prudent to prolong tlie immersion for 4 tc 
5 minutes. This time should not be exceeded, to prevent any eookitif 
action being begun. The scalded beans, on drying in the open air, hv spread- 
ing them in a thin layer on a flat surface, rapidly give up tlie water thev have 
absorbed. Within 24 to 28 liours tlie lieau appears to be perfectly iliv, 
slightly wrinkled, and rather duller than the normal. It possesses vervgood 
keeping properties, and its cooking qualities are not impaired, 

973 - Some Factors aHecting the Cooking of “DhoH” (Cajanus indicus). 

vvANATH B,. T,akshmana T. Kow and R.aghuxathaswa-mi Ayy.angar F, A,, in Mc>mp 
oj Ihc Jkpurimmt Iff Aiirtciiitun Ilf lUilia, Chemical Series, pp. 149 - 163 , tables 6, ilia- 
gruin? 4 , Calcutta, April 1916 . 

“ Red gram ” or “ Pigeon pea ” {Cajanus indicus) is grown in India 
as a food substance, which, in v^utheru India, is one of the product.'^ re- 
sorted to by vegetarians in order to increase the nitrogenous content of 
foods with a rice basis. While peas and other pulses are cooked fresh, the 
“ red gram ” is gathered when ripe, is dried in the sun and husked, the 
grains forming dlwll, which is cooked and eaten. Tn the South,, the grains 
after drying are nixed with red earth and water, tliey are left for one night 
in this mixture and are then dried in the sun before husking. 
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Tlie writers liave investigated the effect of the composition of the water 
cooking. J hey made use of waters the content of solid matter in which 
, angel from o to i 225 per 100 000. They otiserved that the presence of 
aissohed salts in the water largely affects the time required for cookin- 
,vbich IS longer m the case of salt-charged waters. Furthermore, the adding 
(jE bkarbonate of soda, which is t'onmionly done in the South of India 
reduces the time of cooking,^ The rapidity of cooking depend.s therefore 
Oil the one hand on the quantity of dissolved salts and on the other hand on 
the nature of those salts. 

I'he method which consists in determining tlie time of cookin- is a 
,etv pnniitive one however, which can only give approximate results 
Tlie writers adopted a different one based on a measurement of the quantitv 
of .starch substance dissolved during cooking. In addition to this weight of 
tan'll which passed into solution, they determined the weight of the drv sub 
stance of the before and after boiling, as well as that of tlie nitrogenous 
siibstiiiices in tlie dholl before and after boiling. The experiments showed that 
soiiie salts, such as the salts of calcium and magnesium, .sodium chloride 
mid hydrochloric acid, sulphates and carbonates reduce the rapidity of 
cooking, the reduction being approximately proportional to the concentra- 
tion of the salts. On the other hand, alkaline carbonates and alkalies pro- 
tlnce an acceleration. The substances which accelerate cookinv most 
are those which exert a greater solvent action on the albuminoid sub- 
stances as compared with the starch, which points to the definitive eoiidu- 
sion that the rapidity of dissolution of the albuminoids forms the determin- 
ing factor. 

The writers also made it their work to ascertain whether the accder-it- 
mg agents did not act by saponification of the fattx substances Tliev found 
that the fat content of the dholl exercises but vm- little influence 'if anv 
on the rapidity of cooking. Tliey furthermore observed that the practice 
of treating the gram with red earth and w<ater entails quite a marked de- 
lay 111 the rapidity of cooking : this treatment hower er is of advantai'e be- 
cause It enables the gram to be more easily broken and husked Finallv 
t ey studied the influence of different salts on the liquefaction of stareii' 

11 tilMiig nee starch purchased as pure and passed throngli a 100 mesh s'evc ■ 
cy found that among the su^tances used, only caustic potash increases 
.1 quantity ut liquefied starch, as compared witli pure water ; this quantitv 
s on the- other hand reduced by the other products tried, hv.lroehlorie acid, 

^ bonates ot sodium and ralciiim, .sulphates of sodium and magnesium, 
icmondes ot sodium, magiie.sium and calcium. 

'' ScSiuK^I® O' some Varieties of Potato at the si«<c„ crop 

rtato« folhnving varieties of 

Muls,mm,Rr, Harbingeu J..m, Alalanta, A.InnnU, Memo M„i.on : h„uly 

Ir Tr',“o" ’-A'"™-- S'-alofs 00.0; Ra!k,rh,c-. C.or 

1""' ultra, Mr. l.„g„„, IVanc ahoiu,. 
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j \ Ti.Kfi TTmon Danusia, STvensk Gantda rbda, General Croaje, Svalofs 

LL; JuvelandBohm.sEriolg; P„y i.«e : Sn-itea and SvaM, 

The Yield of potatoes was on the average very high: II .94 tons pa 
acre. Gertmd leads with i8.i tons, after come Lycya, Mossros and Juvel, 

™‘*\n tte ddferStSo^i^rthr^^^ were obtained with the follow- 

in" varieties : 


I,ucya 1 7 ; Midsommar i 3-0 ’> 
Miutiros 16.3 and Svalofe 21 7> 
Gertrud iS : >'on VKra 15 
Juvel 16.25. 


Harbinger, 1 1 .G- 
,withi 4 .<). 

.R.l ; The I-aktor 1 5.76 ; >fakaliis i-| .^5 atal to .lute 14,^^. 


Switez n .2. 


The proportion of smalltubers averages 9. t% with a mKin^ of 20 , 9 % 

for CaX Svenska roda, and after this New Guardian, ip.b.Nieuve 


Muizen, 17.9 and Boode Star, 17.- „ . 

"different varieties is shown by the following table . 


nit..' , 

j «■' . The average starch content fnrthc 


Varieties 


Maxinnnn Minimain Avmue 


liiirU’ ... 
Fairly early 
Father late . 
l^ate . . . 
Very late . 


1.5.3^ 

l.’.'G “ 

16.93 

H-.K* 

17 ■•'^3 

IJ.13 

ir.fG 

16.73 

iJi- 3 > 

17-15 


n di/ 
M.'G 

iS.tK) 


The leading position is taken by Switez, with % 1 "ext coiiie 

Roode Star (17.85), Erfold (17.63). Cronje (17.(10) Syalofs irhg (i,.43), 
i,.o TTHra /t7 .aI Oettrud (17.28) and Makalos (17.03 z^)' 

' ™The following^i^iires in respect to the connection between the n.itnrc 
of the soil and the starch content are of some interest : 


Varieties 

VvaU 

Siiiulv 

^>i\ 

S:u>d tvith 
littU- limmis 

Part’ 



I2.y6 

1 i.(p’ 

J3-''5 

1 5. ''6 

i-airJy t-arlv 

13.77 

1 5 .US 

LV37 


Rather late 

34 - 3 ^ 

I 1-97 

15.70 

i5-''5 

Late 

15-55 

i7.6«' 

17-45 

1 8 . Ho 

Very late 

13 .S 5 

i^'.yo 



The percentage of starch therefore increases when the humic siil)staii« 
is reduced. The maximum yield of starch per acre was obtained with Ger- 
trud (7000 lbs); after which come Non plus Ultra (6166), Juvel (6oho). 
Makalos (5671) and Waiigenheim (5371 lbs per acre). 

It is proposed to continue these comparative experiments for 4 t e-i 
longer. 
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, Economic J)esirability Of Tree Planting in Grasslands. - Spiridonov n , in :k- 
rasenui {A>-riailfur„i r.azcth'), No. (i2«), pp 310-111’ Petro- 
March P)l6. ' ' 

Observations effected during a period of 25 years on more than 44 hec- 
,S of the mne of “grey earths " in Russian Europe, highly suitable for 
iciilture (I). The above area was divided into 18 meadows part of 
B-as already free from trees when purchased; the remainder being 
n, the trees being retained as far as possible. The soil is peaty, sandy 
‘podzol”. 

During two or three periods of great drought, the value of the treeless 
islands fell off 12 to 50 %, while that of the grasslands planted with 
sincrca-sed 16 %. In rainy years, the latter exhibit much better vegeta- 
than that of grasslands without trees. 

.\t the beginning of the period of utilisation the treeless gras.slands were 
best as regards vegetation ; about 12 years afterward.s however the coin- 
tiwi and appearance of the vegetation suddenly grew worse and at the 
Bit time {25 to 30 years after) these grasslands iiave the aspect of moor- 
l*:ovc-red with Aardits dneta I,. Tillage, manuring and sowing with 
1 forage crops were not effective in producing a permanent improve- 
it of the.se grassland,s. 

Ihe turf layer was broken up at a suitable moment, and the grass- 
Is were ploughed, after which various crops w-ere sown but the result 
lined was always the same, Iii the first year the grassland produced 
cut of hay per acre containing 80% of leguminous plants; in the 2nd 
it produced about 17.9 cwt. of hay in which (itamineae predominated ' 
lejrd and 4th year the crop became poor ; it afterwards fell off rapidly 
nch an extent as to be below that of the uncultivated gras,slaiuH 
In the grasslands |ilanted with leafy trees (in tliis case birches) the r-e- 
tioii begins to improve towards the 12th year after the>‘ have be, gun 
)e utilised, and attains its maximum development between the ibth 
the 20th year. Then, when tlie tops of the trees are in contact as well 
heir roots, there 13 a rapid retrogression : vegetation becomes sparser 
legmninons plants disappear and the crop suddenlv declines If howe- 
iliimig this penod the trees are felled, there is for 3 or 4 years a fine hay 
1, rich in Lathynts pralemis, Iriiolinm montaniDH, and. it appears 
mcarmlum. Tliis operation however is not desirable. It is better to 
content with poor crops for 0 to S years (which crops, liowever never 
below the level of those yielded hy N„rd„s slricU, in the treeless -wass- 
ilil, after whicli the trees are felled. .-Viter 28 years, each bircli tre^ ac- 
"Ingtothe writer’s investigations, yields 2.8 cubic metres of wood apart 
branches. In short, these observations hold out the prospect of ob- 
mg at the same time a wockI which, at the rate of r 44 trees per acre 
in about 28 years 400 cubic metres of wood and also good liav crops 


ilk srq cartfe „f the vishleil aiiil zi.ne fi.iiii the iraiisilUm from the " ihsI- 

14 r„l ’ P'-W'-'le dU' stqiiKS. In Euro, van Riwsia th.-ir 

Irani (o In mills., 


forage crops, 
MEADOM’S 
and pastures 
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The above observations relate to grasslands very irregularly 
with birch trees, the roots of which spread out near the surface of the ijjj 
and deprive it of nioistnre. When the roots of neighbouring trees iutj 
lace in the 20th year, the falling off in the hay crop is probably due tn 
age of water. If. however, instead of birches the grassland is planted »it| 
deep-rooted alders, this phenomenon does not take place. Round abou 
the alders the vegetation is of better appearance than round the birchf, 
and is higher ; it extends right up to the tree trunks without any rednetj,, 
in height or change in colonr, while around the birches circles of weaker a, 
discoloured vegetation form which extend in the course of time. With le 
gard to the greater care reipiired by the upkeep of high forest alders a 
compared with that demanded by birch trees, the desirability from theecr 
nomic point of view of planting grasslands with alder is brought out dearly 
with 220 alders per acre a good high croi> may be maintained withr,',, 
manuring and without any hindrance to the growth of the grass and tin 
use of tlie reaper. The trees may be replaced every 14 or 15 years ivithou 
injuring the grassland, by planting young trees 5 or 6 years old in thecleai 
spaces 7 years before felling the old ones. 

Anticipating the objection of insufficiency of sunlight on a piece 
grass land planted witli trees, it is stated that though this objectioruiii 
be true for a wet climate it is not true for a dry climate, where excessic 
sunshine residts rather in burning the grass than laromoting the fnmt 
tion of chlorophv 11. 

Finally, stress is laid on the importance of the potassic and pluisphit 
manure formed by the large quantities of dead leaves which a fore 
17 to 22 years old is capable of yielding the elements of which are fate 
from the subsoil. 

Although these observations do not constitute really strict scientili 
experiments, they nevertheless enabled the writer to conclude with certaint 
that grasslands planted with trees or wooded meadows will on the avera; 
yield more liay than grasslanil without trees ; furthermore it suiaplies tin 
her. It is, however, necessary, to repeat the experiments with ciiltitatio: 
of the alder tree in regular lines to the number of 184 to 2i() trees per aci 
of gras.sland, doing the same witli the birch and the oak, in oriler to ii! 
certain definitively wliether the combination is desirable. 

976 - Moisture Content and Shrinkage of Forage and the Relation of these Factors I 

the Accuracy of Experimental Data. - vonai.i. ir n. and Me K);KK()r..vND, in t cs 

Slates Deparlment vj Ai^ricullutr, lUillctiii No. 353, 37 pj). Wajihinytim, ]).C ,Mdrdii; 

The variation in moisture content in field-cured forage often sivt 
ri.se to errors greater in amount than the differences in yield between in 
proved varieties or different methods of culture. .A study of the use of sail 
pies in correcting forage yields indicates the following results : I 

1) Air-dried samples are a little less accurate than oven ihif' 
samples, but the difference is so small that the air drying ofsiimplescanl 
relied upon for all practical purposes on correcting forage yields. 

2) Idnch greater extremes are found in the samples of lieW-i'”” 
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Ljjjial than in the samples of green material, indicating that duplication 
samples is more important m the former than in the latter. ^ 

3) Corrections by means of samples can be accurately made from 
Jjer green or field-cured material, provided care is used in sampling 

4) Considenng accuracy of results, facility of handling, and ease 

jg„„„g percentages, 5 -pound samples of field-Kiured material and 10- 
::1„rp"£cri ifse™ ^ecommended as the most desirable 

5) Samples need not be duplicated more than three times 

6) The percentage of moisture in the different crops at that period of 
„,t Uben they are ordinarily harvested for forage was as follows : Ah 
fe at ChRO, Ca . 75 to 78 per cent., average 76.9 per cent; Alfalfa at Arlin-- 

jtarni, \a., 74 to 76.5 per cent., average, 75-2 per cent.; Tall oat-grass and 

iard-grass mmture at Arhngton Farm. Va., 711073 per cent average 
per cent. Timothy at \ew hondon, Ohio, when in fell Iffoom, average’ 

, per cent Sorghum at Amarillo, Tex., 70 to 63 per cent., average 7^' 

I cent. These percentages are probably near the average for each cron 
t the fact that McKee found 75.8 per cent. andFARRF.L an estimated 7/5 
r cent of moisture m alfalfa mdicates that it will be impossible to estS 

ti:; s ■" ^ 

° 7) The average amount of moisture in field-cured material was as 
Ions, Alfalfa 2,3 per cent.; timothy, 20.3 per cent.; tall oat-grass and 
hard-grass mi-xture, 29 per cent.; sorghum, 43.2 per cent. The moisture 

iteiit of field-cured material varies so widely that it cannot be foretold 
,h accuracy. ‘uiciuiu 

The use of the^ sample method in correcting forage vields would 
a lyassistin.staijdardumg agronomic data and do much to promote 
ater accuracy in neld tests. ^ vmuic 

The system of correcting yield data by the use of air-dried samples is 
mos value in succulent crops like sorghum and Sudan-grass and is 0 
J vfc m fine-stennned plants like millet, which cure cpnckly and rather 

The relation of the moisture content to the stage of development in 
iptots was .studied in alfalfa, timothy, and sorghiim. The results were 

h!d!”sf“‘ P« cent. ; shooting 

ipcrccnt., seed ripe, 75.3 per cent. 

to 7f‘"ue P" 

1 afAmarilC Ter 

■i plrnf ' • ''’‘■'■y yoi'i'S (10 to 12 inches high) 
«nt., jnst heading, per cent.; early bloom, 71.4 per cent.; 
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full bloom, 67.2 per cent.; leaves fading, 58.6 per cent.; seed mature. 51, 

The excessive rrercentage of moisture in young sorghum explain 
the very chaffy character of sorghum hay when the crop is cut too soon an,i{ 
lie m per ceirt loss in weight is an additional reason why sorghum 
he fairlv mature before it is harvested. - . ^ 

is not constant, but may vary with the conditions under which the crop,, 

study of the rate of loss of moisture in forage during the early 
.es of curing shows the following results : 


Crop location 

Vj htmr 

ptT cent. 

.Vlt'alfa at Chico 

Alfalfa at Arlington Farm ... 6 

Tall Oal grass and orchard grass . 

at .Arlington Farm 5 

Timothy ai New I,oua«n. . . ■ ’ 6 

Sorghum at Hays ' 


Moisliuf after ; 


I hour 

2 hours : 

3 hours 

1 h'jijti 

per cent. 

per cent. , 

per cent. 

ptr ci'ii 

17 

35 

— 

Gy 

U 

23 i 

28 


12 

24 ! 

.10 

5 -j 

10 

iS 

25 



9 I 12 'i 


The. approximate losses in the different crops were. 

I) The rate of loss of moisture after cutting diftersmdifterentni 
eties of the same crop, as well as in different crops. 

2I Although the Arabian alfalfa loses moisture faster than the Pei 
vian or ordinary alfalfa in the first one or two hours after cutting, d 
the total percentage of moisture is about the same for the three iJiiili 

with a raWl loss of moisture immediately after cutting, but ,t docs not 

dicate a high moisture content. , 

Studies of the variation in the moisture content of growing allal 
during a single day at Chico, Cal., show an average of i per cent, .110 
moisture in the alfalfa at 8 o'clock a. in. than at 3 o clock p. ni. 

Studies of the shrinkage in hay after storing and variation n inoi 
content due to changes in atmospheric humidity made with baled oa 
Chico, Cal, and loose timothy hayatXewI^ndon, Ohio, indicate . 

follows : . , • 1 ■ r'.rin'fl 

I) At Chico, Cal, where the atmospheric humidity changes w 

from the dry summers to the wet winters, baled oat hay shoivci a . 
a,ge in 1914 of y.i per cent, between June I and August 31, |’j 

in weight from August Ji, 1914, to February 25, 1915, of 5. 9 P^’' 
original weight. 
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2) The results at Cliico, Cal., indicate that even baled hay responds 
hceably to changes in atmospheric humidity, and that hay dealers are 
jtified in taking into account the shrinkage of their hay when fi.-ring 

ices. 

;) llte results secured at New London, Ohio, with loo.se timothy indi- 
a shrinkage of 8.6 per cent, in one lot and I 5 . 6 ()ercent in another lot, 
jen the hay was stored in a barn for about three months. The effect 
j week of rainy weather was indicated by an increase of weight in the 

hfiv- 

-7- Investigations into Factors affecting the Handling of Wheat Hay, including 
a Study of its Digestibility. — Peruns Arthur 1., Phillips J. h., Spafford W. I. 
Hiid May W. S., in Department of A^,ricMllurc of South Australia, liidlcfin 82 
jip. V) tables -1- 3 fig. Adelaide, 1914. 

the investigations, which were conducted during the years iqii- 
lij, the writers have drawn the following general conclusions ; 

The yield of a crop of wheat cut down for hay will vary considerably 
L'ordmg to the stage of development to which the crop has attained, 
[le combined results of the two seasons’ experiments show that the ave- 
ge increase in yield above that of a crop cut in the full bloom stage to be. 

20.31 P.or cont. ill the case of huy cut t> dtiys iiftcr full bloom 
:4.or » I. . 13 » 

iCmH . j J 1 , 

12.02 » « - 28 .. 

u.jo • ' • Ji . . 

1 . 1.24 « ■' . 42 * , 

It follows, therefore, that ma.\imuni yields w’ill be secured from outs 
ten about three weeks after full bloom, at a lime when the grain is just 
out to leave the milky stage. In this connection it should be recollect- 
tint these three weeks have reference to an earlv wheat grown under con- 
:1011s of climate such that there elapses a ixiriod of six weeks between full 
)om and the ripeness of the grain. In a general way it i.s perhaps better 
state that maximum hay yields may be expected from cuts taken when 
p grain is about to leave the milky stage and enter upon the doimh 
ge. In the three weeks that follow full bloom time, total increase in hav 
Idis distributed between ears on the one hand, and culms and flaa oJi 
1 other, but m uneven proportion, the ears increasing in weight at a 
more accelerated ratio than the culms and flag. The following figures 

I serve to indicate the nature of the increases gained respeclivelv by 
son the one hand, and by culms and flag on tlie other, over and ahnve 

II original weight at full bloom. 

Culnis vSe FUl'. 

100.00 
I l8.‘S 

1 ig.'iS 

I2C.lS 
uX'.70 
9^04 


liirA 

At full bloom tinio iriooo 

Six (lays after ^ 

Thiitccii ddy.s after 

Tweiily-oiit (lays iLftm, 

^'Vk’uty-cight (lays after 121.05 

Thirty-live days iifter 1 17.00 

P'>rty-two days afl--*- (Kiaiii ripe). . . ^40.40 
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Therefore, when the grain begins to leave the milky stage there is 
onlv a great disproportion between the relative weights of ears on the 0[ 
hand and culms and flag on the other, but relatively to the period of ij 
bloom, a loss of weight in the latter, which although at first compensated!, 
bv a corresponding increase in the weight of the ears, becomes in g 
end an actual loss of what might have been good feeding material b 
the crop been cut earlier. In other words, bay cut after the milky stage 
the grain tends more and more to become ill balanced hay, in which t| 
culms and flag rapidly lose their feeding value; whilst if the hay is not c 
at least a fortnight earlier than the ripening of the grain there arises tot! 

grower an actual loss of hay. 

In the matter of chemical composition the chief differences betwe 
hay cut at full bloom, and later cuts are as follows : — i) Progressi 
decrease in the percentage of mineral matter and corresponding incrca 
in that of organic matter characterises the gradual ripening off of the err 
2 ) The percentage of proteins shows a tendency to rise during the i: 
three weeks ; thereafter it steadily declines to the ripeness of the gra: 
at The percentage of fat appears to remain more or less stationary thtou. 
out the whole period, t) The percentage of carbohydrates rises regula, 
and steadily in the ears thoughout the six weeks. It is balanced by a 0 
responding regular decrease in culms and flag. 5) Conversely, whilst t 
percentage of fibre steadily rises in culms and flag, it equally steadily , 

dines in the ears. , 

A heavy loss of dry matter was noted 111 the last two or three weeks 
the development of the wheat crop, a loss which attained to 22.9 per ce 
of the maximum cut in 1911, and 6.41 per cent, of the maximum ait 
IQ12. This loss, no doubt, must be attributed chiefly to the fall of t 
exhausted flag, aud to a less degree to occasional shaking out of grain a 
other accidental causes ; to the weakening or suspension of the assimilati 
function ; and to the occasional leaching action of rain on a dry, port 
tissue. In each vear, however, we found that the proportional loss 
mineral matter was considerably greater than that of organic matter, a 
we infer therefrom that as maturity advances there must be some sort 
migration of the mineral matter towards the root system. 

' The loss of weight on drydng of a wheat hay crop becomes gradna 
less and less as the ripening of the grain is approached. It rs represent 
by close on three-quarters of the green weight of the crop m the full blm 
stage, and by less than one-quarter of the green weight when the grait 

ripe. . ,. , 

The percentage of moisture retained by wheat hay vanes slign 
with the conditions under which the hay was dried. Generally speab 
however, early-cut hay retains slightly more moisture than late-cut 
In round figures, to per cent, represents the average moisture eonteii 
South Australian wheaten hay. 

When a crop of hay is left to dry in a field, the loss of weight 0 ser 
is not exclusi\ ely the result of the evaporation of water. Intimate diem) 
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set up in the drying cells of the plants, the ultimate result of which 
ie destruction of more or less organic matter, 
for wheaten hay, losses in this direction may attain to slightiy 
j j i/j per cent, of the original green weight, and they are connected 
,jv with the breaking down of carbohydrates. 

Oirect digestion experiments show that hay cut at full bloom is more 
jv digestible than any hay cut at later periods, and that in general the 
wtibility uf wheaten hay decreases by regular steps as the period of com- 
g ripeness is approached. In this connection there is a difference of 
^ p per cent, between the digestibility of hay cut at full bloom and that 
rjv rut a week before the ripening of the grain. This superior digesti- 
p' nf wheaten hay cut at full bloom holds good all long the line, with 
ex'-eption, perhaps,- of the d.mbtful case of the mineral matter. The 
„lar decline in the digestibility of hays cut at later periods is most marked 
lie case of proteins and fibre. Carbohydrates are, on the whole, r.ithet 
itic ill tli®t i'chaviour, and perhaps on the whole they may be considered 
re or le.ss stationary in their direct digestibility. The albumenoid ratio 
•atio foiind to exist in any foodstuff between the digestible proteins on the 
>haiid, and the balance of the digestible non-r.itrogenou.s organic matter 
the other) is narrower and more favourable in character in the earlier 
thavs than in those in more advanced stages of develo]mient. This ari.ses 
,ni tiie more highly digestible condition of the proteins in the less ma- 
re cuts of hay, and the overwhelming preponderance of carbohydrates 
the later cuts. 

It appears that there is nothing to be gained .and much to be lo.st, , 
(ielernng the cutting of wlieaten hay until the grain begins to enter upon 
: doiigli stage. It involves, a” a rule, both a reduction in total yields 
ky and a reduction in quality represented by a reduced digestibility and 
irider albumenoid ratio. Assuming that hay-cutting operations can be 
mpleted within a week to to days, these operations should be put in hand 
It later that: a fortniglit after full bloom. 

The«e experiments amply confirm the value of the usual commercial 
ladard bv which hay is judged, viz. colour. It may be taken for granted 
St ;mv hav that i.s not of good bright green colour is of inferior’ quality 
I ieediiig purposes, although it might make excellent litter. 

- Paspalum spp., Forage Plant in Argentina. — n.ieeta rkuI, ixta Year, 

>■'). 107 , PP- 6Sv68<i. Buenos Aires, June 

Tlio genus Paspalum of the family of (Iramineae comprises more than 
siieeies .scattered throughout the temperate, sub-tropical and tropical 
oils of the entire world, one half being in America (too in Brazil and 
lit 40 coraiiion to Brazil, Aigentiua and Uruguay). In Argentina, from 
jiiovincc of Jujny fo that of Buenos-Aires, several of the principal spe- 
of Paspalum occur fairly widely, coni|)ri,sing those regarded as the sof- 
and best forage i)lant=, for instance: P. Lliliihiluin Poir., P. notatnm 
ffiy P. pUcatulum Kiitli (Mich.), P. iirugKavense Arech., P. pumibtm 
s. All these species form excellent pasturage, particularly P. iiila- 
i‘'>i sacckariiaiim (“granilla melosa ” or “pasto mid”), P. miaium and 
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P. plkaUtlmn, which is peculiar to sandy soils. There are also the follojjj^ 
marsh species; P. Lananagai Arech., P. mullifiomm r)oell., P. /ascicuh,!^ 
Wind., P. jermgineum Trin., which may serve for pasturage during 
of drought ; finally, P. scoparium Flpgge and P. barbahim Nees, thrivj 
on the patches of moist soil which occur on stony surfaces. 

Paspulum grasses are generally sown in autumn or spring with other [q,. 
age plants, preferably with clover or lucerne in the proportion of 5 to 7 Ibsp, 
acre, after giving a good dressing to the soil. It is best to feed theiii gret, 
to the livestock before complete flowering. For this purpose they are c, 
at that time, or fed to cattle off the land at an early moment, after whit] 
a second crop is obtained. Paspalum may be sown alone, in order t 
improve existing grasslands, or for seed production. In the latter cas 
sowing is at the rate of 26 to 35 lbs per acre, which yields a err, 
of 357 to 535 tbs of seed. The seeds arc also cropped from plants grouii, 
wild on stubble. 

The analytic data contained in the appended Table are interestirio 
as they indicate the nutritive value of some of the principal species of Pj, 
palnm. 


Chemkal Composition of some species of Paspahm 
and other Forage Plants. 


Species 

Origin 

.\sh 

Total 

III- 

trogeti 

Crude 

protein 

Album- 

inoids 

Fat 

Crude 

fibre 

Indrai 

Paspalum ili!ntatnm. 

LoQUii Zainc/ra . . 

12-45% 

I-S 3 

n-17% 

._ 

3.20 % 


i;.;.: 

n 

Ji'h'y 


1-47 

9.33 

6.S8 % 

I.16 

27.39 


P. uotahim 

Lincoln (Buenos-Air.) 


2.09 

13.06 

9-32 

2.47 

34.15 

4 r.:.' 


Santa l-'c 

9.39 

2.09 

13.06 

•,-5- 

2.58 

31 . 3 ,' 


, . 

Untre Rio# 

1O.5S 

1.10 

6.«7 

5 -!iS 

0.46 

37.10 

4 ^..=. 

F. Lartann^a ! .... 

San I.uis . . , • . . 

12.40 

1.52 

9 

6.84 

0-94 

3 ;- 4,3 

i.-" 

P. puinilim 

Entre Rio# 

9.06 

1.2 2 

;-65 

6.79 

1.30 

27.12 

iFi 

f.olxum pttenne 1,^. . 

Bueijos-Aires .... 

lo.iS 

1.65 

11.56 

6.56 

2.27 

35(8 


. » 

•Santa Fe 

11.50 

2.10 

13.12 

7-93 

2.10 

31 .v' 


LoUum bras'liami7» 
Nees 

6 specimens 

11,69 

2.11 

I3.IS 

'^-.53 * 

2.83 

35.44 

Vv-5 

BTOvnis umnloijcs II. 
Bet K 

if> specimen# .... 

11.76 

2-57 

15.96 

10.26 ** 

2.83 

24.50 

.rv.: 

• Average of 3 an-Uyse^ — *• Average of 6 ajialyses. 







Calculating the nutritive ratios for 3 typical specimens, we have ; 


I’diptiliiiu liihiUilum {I,inna;j Zamora) 
L'llium pirtiinc (Bucnos-Airc^j . 

Loiii'tp piTcnuc (Santa Fo) . . 
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at is to say, on comparing with Perennial rye grass (Loliiim perenne) which 
a„s in the same parts, Paspalum dilatatum is not inferior in value from 
f point of view of richness in useful elements and mutual proportions of 
e latter. If this fact is taken into account, and also the abundance and 
,0(1 quality of the forage supplied during the entire year and the prefer- 
oe cattle show for it, one is forced to the conclusion that it is at ieast equal 
Kiiplish rye grass which has been imported into the country, 

Xhe same may be said of other wild forage plants occurring widely in 
[s;entinu which might very well and at very small cost take the place of 
e nuinerous exotic species which Argentine breeders are endeavouring 
iiifiodiice into the countiy at heavy expense. 

„ - Natal Grass (Tricholaena rosea), a Forage Plant tor Hot Countries.- T sacv 

1), C .iii ( . ,?■ Ai:rictilln:; J anmr-s IMh-tm iSup,. ^ Wa^liuigt.m. 

M.S. Jinu' 1916. 

Tnehokma rosea, called “Natal Grass” in the United States, is a 
itice lilant of South Africa, but long acclimatised in Tlorida. I'or’some 
‘ars past its cultivation in the sandy soils of that State has increased, and 
,s also spread along the coast of the Gulf of .Mexico as far as South Texas. 
, (he United States this forage plant can only be culti\-ated ri^ht in the 
iiitl). It is the most valuable forage plant liitherto found for the sa'nd\- 
lilsof Ulorida, and will no doubt prove equally valuable in Southern Te.xas 
id liiither west in Arizona, as also in California. 

Trchukiena rosea is a perennial, but does not survive the winter everv- 
herc when the temperature falls much below (> C. He, aw frosts destroy 
le fallen .seeds, rendering natural proiiagation of the plant impossibk 
1 Florida it is usually grown as an animal. The soils most suited to it 
e well-diaiucd sandy soils. In compact soils it docs not apjiear to spread 
lelf well, It is suitable as a summer crop following on winter crops such 
oats or kitchen garden plants. When a sandv soil has been sown witli 
riMacmi mea it is not necessary to re-sow if the land cultivated in autumn 
is]iro(liiced a winter crop and has been cultivated or harrowed again in 
lespiing. If the soil on which this forage ])laiit is grown is not used to 
•oduco a winter cro]) and is not cultivated, it will furiii.sh an earlv sprinv 
o|) and a large number of cuts in the course of the year. Tlie total hay 
op, howeyer, will be about equal to lhat obtainable bv growing a winter 
op, Tlie average unit production is 40 to 5(1 cwt. of hav per acre or aliOut 
ki tut nf ha)- per acre per crop. In good years. cro|)s twice as great as 
lese are obtained, 

'Irichulacna rosea is not adaiited for forming a jiasture. and ranks poorh 
>agrazin,g grass. Its ha)' is excellent : it dries easilv, is liighlv mitritiw- 
good and is ranch liked by the animals. Its compiosilion' is as imli ' 
itenn the a,ipendod Table, as compared with tlie average composition 
‘Immthy {Phleiim] re.sulting.from analyses of ipi samples. 
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Chemical composition (relatively to dry mailer) of the hay of Tricholaena ros,, 
and Phleum pratense. 



T. roisa. 

P. pratenu 

Cellulose 

. ■ ■ 10.72 % 

32.86 % 

Ash 

. . . 

5.82 

Protein , • • 

. . . •’•-.'i 

7.87 

Nilrogeiious cxUacl ... 

. - ( 3-47 

30. .JO 

Fats (ether extract) .... 

. . . i.gq 

5.«5 


When the seeds crop is looked aftfr and carefully handled, its qualit, 
is excellent in Florida. For projrer keeping of the seed it is essential to drj 
it rapidlv and completely. ^ 

r. rosea exhibits numerous and very divergent vaneties : the Unita 
States Department of Agriculture is at present carrying out a field tria 
with a view to producing standard improved types. Some varieties wen 
also recently introduced into Brazil. 

980 - Experimental Studies in Italy, for determining the Cultivation Value of Tm 
Wild Lucernes. — .103.4 in VUaha ajuoh, 531,1 Year, Xo. 6, pp. aso-’s j, 5 fij, p], 
cciiza, June 15, 1916. 

Scythe lucerne (iledicago saliva var. jalcata) and variable luccrm 
(.1/. saliva var. varia) have repeatedly been pointed out by ancient and 1110 
dem Italian agriculturists as being likely plants for forming artificial gras; 
lands on poor, dry, barren soils, especially in the Southern provinces. Uj 
to the present, however, no cultivation trials had been carried out. Th 
latter have now been undertaken by the Office of Travelling Agricnltura 
Lecturers at Cainpobasso with seeds originating partly from the .\bruz?.i aiii 
partlv from the province of Cainpobasso. 

in the first year of cultivation (1911), there were no noteworthy wea 
ther events ; 1912 and 1913 were exceptionally dry years ; the two follovi 
in,^ vears were verv rainy. Growth was from the outset poor and tard 
in the case of Medicago saliva var. iakata, mediocre for variable lucerne an 
luxuriant for the M. saliva cultivated as a standard of comparison. Tlies 
differences were maintained during the entire period of the experiment an 
were confirmed by' the crop. The following are the conclusions : 

i) Sevthe lucerne possesses very little cultivation value and hotli ic 
this reason and from other considerations, such as the difficulty of gettni 
ill the crop and the coarse ipiality of the forage, it can only be used in nii-rturi 
intended for the formations of permanent grasslands; 

2I Variable lucerne is more promising, and if it were selected and in 
proved by cultivation it might perhaps replace M. saliva in all those ease 
though they are few, for which the latter is iinsiiited; 

3) Wherever it is possible to cultivate M. saliva even withnieJioa 
results, the latter always exceeds what may be anticipated from the m 
lucernes. 
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jj, . Med/eago orft/cif/aWs » Attempts at Introduction Into the United States -■ 

McKee Roland, mb.S. DcpaHmetU 0/ A^rUuHm, Fanmr's Bulletin, ;,o 9 nn , 'fo 
\V;i>hitigtou, D. C., June 1^16. 

iUdicago orbicjdarh, indigenous to the Mediterranean region was 
iotrodnced into the United States in 1899 by the Foreign Seed and 
plant Introduction Office of the Department of Agriculture. In the fol- 
'owing t ears, several other small lots of seeds of this sjiecies were introduced 
jom the same region but practically all the experimental work carried 
Ji,t ivas done with seeds from a .sample which arrived from Algeria in IQ02 
Mahcago orbicularis has been tested on a larger scale in California where 
t proved to be peculiarly well adapited. In the Southern States of the Union 
t u as not sufficiently dried to allow of determining its value definitely The 
,ork accomidished, however, already indicates that it is perhaps possible 
.„ It WI h success in all those parts which enjoy a verv mild climate 
ind where Medteago arabtea is at present grown. 

In order to thrive Medicago orbicularis requires a temperate climate the 
linter temperature of whicli does not go below — ro® C. It is not exacting 
IS regards soil and humidity, and thrives under very diverse conditions, 
b a pasture plant it is especially valuable in the most temperate di«trxts 
lithe south-west of the United States, where it is preferable to M. hisiida 
Uicnhla and M. arabica. It is easy to lay down land to pasture with 1 / 
„liic«laris as it requires nothing beyond sowing. If, however the soil does 
lot already contain the bacteria giving rise to the formation of leguminous 
lodiiles, they must be inoculated into it. This inoculation is not neces- 
an- 111 those soils where Medicago arabica or .1/. satha have alreadv been 
iroivn. .1/. orbicularis gives good hay, but it is difficult to mow owing to its 
Iroopiiig habit. Usually it gives good seed crops, but the drying and thresh- 
ig of the hay are rendered difficult owing to the fact that the seeds fall 
eadily. In trials earned out at Chico, California, from 1908 to ion 1/ ' orbi 
■■iihins gave as the average of thi.s foiir-vear period 8.4 cut' peV acre of 
itsked seeds. .1/. arabica grown as a standard of comparison, gave diirin- 

iethiee-year period 1908-1910 an average of 3.1 ewt per acre ' ” 

' The Author demonstrated by exiieriment that husked seed kept in 
(liiiary stores had their germination capacitv reduced bv about one b-df 
ter ,i or 4 years ; after 7 years it was reduced to > of its value On the 
<-r hand the one year old .seeds possess a good germination capacitv (in 
n It nas 91 with 4 ®„ of hard seeds). 

As a green manure, .U. orbicularis jiossesses practicallv the same value 
arabica and . 1 /. kspida denlicidala. 

'■ The Green Pea as a Forage Plant in North America. 

la-hirlm.-nl oi Aeticnltmc, Bullet,,:. Nn, 

C., (iftobcr UH 5. 

‘S cultivated widely in ^ortli America 
iltiviti™ ‘’‘‘'•’I'cn "or" Canada fieldpea ", The 

wasinte *1 “"cient date, but up till latterlv 

uada IS ! r ''^' 5 - for human food. It is now w idely cultivated in 

orage plant, as well as in the States of the Xorth American 


- ViNVLr. H x.. in Vnitid 
c.} in li^', Wiisliinqluii. 
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FORAGE CROPS, MEADOWS AXD PASTURES 


Union, and, further south, in tlie high regions of the Rocky Mountains ] 
deserves to be more extensively grown in the Southern States of the Uiiio, 
To enable the forap green pea to thrive, there must be a temper-j 
season coinciding with its period of growth. Great heat is much more ir 
jurious than frost, which is only disastrous if the plant has begun to for- 
its pods. The best crops are obtained on clayey-sandy soils. The 
varieties are ; amongthe early ones, French June amongthe niid-sej^^ 
ones, " Golden \'iiie ” ; and among the late varieties. “ Canadian Beaut,- 
and " Blue Prussian ”. Among new varieties, “ Carleton ” and ".Baiigalij 
are preferred in the North-West States of the Union. In the Xorji 
ern States, sowing must be carried out in spring as early as possible, that i. 
as soon as the soil can be worked, tn the Southern States, sowing must tax 
place in the autumn or at the end of winter. In wet parts, from 89 to 2109 
of seed per acre is required, and in dry regions 60 to 180 lb per acre sutlic, 
.Sowing in rows is preferable. For hay jtrodnetion, it is desirable not to inoi 
until the pod is well formed. For seed production, cropping ninst be dt 
laved until the latest pods have begun to turn yellow. Mowing and ha, 
making may be carried out by ordinary machines with special device 
fitted on them (described and explained by the writer) to jireveut the teetl 
of the mower getting choked up, to lift the stalks and enable the cuttiap 
bar to pass beneath, for binding, etc. Threshing may be carried out hil 
means of an ordinary grain sejtarator from which the majority of the conca j 
teeth have been remox-eil. 'The speed of tiie drum is thus redticed. 

In San Luis Valley (Colorado) it has been found that the green ]« 
forms good pasture for pigs and sheep. This forage plant deserves to be tria 
in other districts wliere grown, particularly those lying near mountiii 
ranges. 1 

When the green |)ea is grown for forage it i.s best mixed with oJ 
or rye. 

The green pea .seed has been successfully used as a concentrate in 1 
tions for the production of meat or milk in cattle, sheep, ])igs and dairy cot 
The waste from green irea canning factories is sometimes put into dio.<a 
good results obtaiiicd, ]iailieularly with dairy cows. 

In the citrus plantations of Southern California, the green jtea basic 
nislied a good green manure. 

983 -Cytisus as Forage aj. — pekei i'.eorges v.,in nuluim ,icta .Sm,./.’ . v.i.isiw/, .i 
muUitiiin lit’ I'wnu-, Sant Yt-iir, Xo. 6, pp. i'.ivis, tune i-uO 

The farmers of the island of I’alma in the Canaries, use certain spe 
of Cytisus as forage, namely " Tagasaste ” (Cytisus proliienis, var. 

Christ), " Gacia ” {Cytisus maderensis Masf. = Teline stenopchihi W- 
and Berthelot) and also “ Ilerdanera ” or “ Gacia blanca ” {Cvtism pCn 
Sprague = Genista splendens W. and li.). 

The writer protests against those prejudices which maintain that i 
thcr horses nor cattle will toucli these plants, that the seeds of the lat 
will not grow, and that all forms of Cytisus are poisonous like kiburmuii 


li) Stc B. June 1916, Xo. 640. 
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Instead of allowing the Tagasaste to grow into a tree, it must be cut 
no or three times per 3'ear to a height not exceeding a yartf from the ground, 
order. that its tender branches may be more abundant. As with many 
fora.ges, animals must become accustomed to it, but once the taste 
s heal acquired they continue very fond of it. Chopped and lui.ved with 
Jried straw it is a perfect food comparable with lucerne. Tagasaste grows in 
mountainous and stony soils from which the plough is precluded, and resists 
Irooplit admirably, enriching the soil by its roots which fix atmospheric 
tiitrogai. 

Ill the opinion of the writer it is highly desirable that these plants 
lioiild be more extensively grown as forage in the ilediterranean basin, 
ijrticnlarly in regions where the rainfall is scattered over wide inter\ als 
It fthcre the summer is very dry, and consequently livestock breeding is 
■erv difficult. 

u - Comparative Experiments on the Growth of some Varieties of Carrot at the 
^ Scientific Agricultural Station of Flahult, Sweden.- Vox Feiutzex Hj.uM.ca.in 
']fosskiflf‘i)'/orf»in\rn 'Nihfniit, Year XX.K, Nn. pp, i.’.'i-i’if. JOiikopinv', vnt- 
Experiments in sandy ijoils with the following varieties, which were 
lifted from the lotli to the 13th October. 

RcUtUc yield 

Root' 0iy lotftter pt-r am 

1913 1912 1911 1910 1914 :9i3 1913 1911 Z910 

!jiiUe (Cliampkifij 35orio 41.8 87.0 11.75 4124 100 too 100 100 too loo too foo 100 100 

> [Weibull) 33901 44.S .6864 93,9 i.*.j8 4i.'4 (,6 (ji loi 90 82 100 102 107 5 S </i 

iUahvitjatte t 32920 43.; .7io<>i’i.9 11.25 3704 94 104 99 — 02 90 116 <16 — 

:pralivitjiitte » 32385 43.-> .6666123.5 ji.68 3778 92 joo 7? 77 y6 92 loi S5 S; ij? 

idviellaninorot. . 26765 44.S .4815 77-7 13.05 34S4 76 94 80 79 - 85 loi la iv2 — 


.. III? 

ij y! 

S ® .«l St 


l)ty 

matter 


II.-S 

pt-r 

acre 1914 


i.»ul jiitte (yellow giant) in loi.^ yielded the best results, both as regards 
;he total weight and the (luaiitity of dry matter ; good results were likewise 
jbraiik-d with the two varieties of hvit jiitte (white giant). 

All the \'arieties kept very well under storage. 'I'he lo.ss of <lry matter 
)ni the autumn to the middle of March ranges from */„ to and the per- 
iitage of roots spoiling is alwavs verv low. 

’3 -Gum-yielding Plants of Brazil, — M<iNi.\xr>ox [ikitor. in ('} 'u,nii> . pjfy/.'.Mi.'.viuh 

VkurWnl. \IlI, Xd. 6 , |)jf. 4i;‘-.j2i. Sni l*aulf>. {uni‘ is, luii'. 

hra/il possesses various indigenous jilants wliich can supph' a sub- 
litiittforgumarabic, obtained, by incision, from several species of 

i) the different species known as “ angico ” ; " angico ” jiroper 
dliplicum {PKhccviobinm ^lomniU'ntm), occurring very widely 
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in the States of San Paulo. Minas Geraes, Bahia and in the vicinity 0! Goyaj 
and Pernambuco ; 2) “ arvore da gomma ” or “ pmma lagrima (Vochhit 
zummijera), is very common in the province of Rio de Janeiro ; 3) the “ 
heiro do campo ” or " arvore do vinho ” (Vochisia thyrsoidea) common ij 
the State of Minas Geraes. 

The best quality “ gomma lagrima (i. e. without impnnties) is pg, 
fectly colourless and transparent; it dissolves completely in 11 parts „( 
cold water and then furnishes a gum which is likewise colourless and trans- 
parent. Its specific gravity is r.604 at 26.25° C. On analysis the follonijg 
results were obtained ; 


Composition oj Brazil Gomma lagrima ”. 


Water 

Arnbuie 

Yellow bitter substance 


®/do 

576.74 

0.31 


Kesinous substance 
Insoluble matter . 
Ash 




According to cxiieriments conducted in 1884 by Prof. J. J. Piz.vrko 
at the University of Rio de Janeiro, the gum of Vochisia thyrsoidea has at 
adhesive power 10 times greater than that of gum arable, With respeci 
to its medicinal properties, it is also fully able to bear comparison with thf 

latter. . c -r, -y 

From 1900 onwards some consignments of Brazil gum were exported 

to Liverpool and to Germany, where they were greatly appreciated both on 

account of their good quality and their low prices. 


UfDLANT, 

romatic, 

.ARCOTIC 
• MEDICINAL 
CROPS 


086 - Tobacco-Growing in Portugal. — SostoM.uor J , in da AssMuiti^ w 

da AvkMara X\TI1, Vol, XVIIl, -No. l, pp. ,y,-}S, . fls. l.i.ix,,,. IVbre:,,, 

Tobacco-growing was introduced in Portugal in 188. |, with the object 
of mitigating the crisis produced in the region of Douro by the phylloaii 
invasion. It was at first allowed by way of e.xperiment for a period ot] 
years, but .subsequently the conces-sioti was constantly renewed. By * 
cree of 1907 the State tobacco monopoly was granted by public sale to tlii 
" Companhia dos Tabacos ” which was compelled to pay over to the Stah 
65 % of its profits and to buy from the Douro growers the whole oi then 
product up to 20 % of the total consumption. The growers deliver tin 
tobacco in the form of strung leaves dried to 25 % of moisture. The rntoca 
Company pavs for it at its market value, which for ordinary unsijoilt ri 
bacco ismiostly 18 centavos (4 % d.) per lb. Furthermore by decree of th 
2nd February 1891 a premium of 10 centavos (2 was granted for e\ei] 
pound of tobacco delivered in good condition. The average production pfl 
acre is 8 922 to 12490 lb. of dry leaves. Home-grown Portuguese to . ac 
is used for manufacturing cheap cigans. In comparison with other Biw 
pean tobacco.s it is of mediocre quality. , ■ P 1 

During the thirty years for which tobacco has been cultivated ni 
tugal the plant nas hybridised naturally, has subsequently undergone se tq 
tioii and has become fixed in the type best adapted to the climatic an( .0^ 
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onditions. Mhough the growers played no part in all these operations 
ortttguese tobacco is to-day. according to the writer, in such a position 
[,at its intnnsic quality is incapable of further improvement ; on the other 
and^ the methods of cultivation might be much improved. 

j.. cultivation and Selection of vitis roW//o//aand V. Munsoniana (Mus- 
eadme Grapes) in the United SUtes. - husmann George c. and bearing Charles 
l .S. Depa,l^.»l of Agncultuu, Farmer’s ,8 pp., fig. Washington! 

p. C , April ist, 1916. ‘Tgroi., 

The vines called “ Muscadine ” in the United States are native and 
jrive (under smtable conditions of soil and climate) throughout the 'sea- 
oard plain m the South-east of the Union, from James River to Florida 
;far as the Blue Ridge mountains, and from Florida along the coast of 
le Gulf up to Texas ; towards the north along the Mississippi up to South- 
,st Missouri and the nver Tennessee. In this zone about 25 million acres 
least (of which a large part at present is uncultivated) are perfectly 
lipted for the growing of these vines. For some time now the " Miisca- 
„e" lines have been more widely cultivated than all other stocks over 
large part of this territory , but it is only during the last 10 years that their 
oductioii has attained to any real commercial importance Of the two 
lecies which bear the name of “ Muscadine '' the more important is Vitk 
tmimlm. It comprises the most widely grown stocks (Scuppermoue 
ish, James, Flowers, Thomas, and Eden), and is indigenous in the whole 
the above mentioned zone. V . mtmsoniana is if an.vthing one of its sub- 
opical varieties, and is native to Florida, the coast zone, the Gulf of Mexico 
id perhaps to the region adjoining the south-eastern coast of Georma 
ntundiwha has small bunches made up of big grapes with big stones! 
mmsomana has comparatively large bunches with small grapes and 
lall stones. Furthermore, it tends to produce continually, and in Au<iust 
bears buds, flowers and fruits in ali stages of development. 

The Muscadine '' stocks are reproduced by seed or are multiplied 

■ slips or layers The last method is most in use. Grafting which does 
It give very good results, is rarely resorted to. The most commonly grown 
irieties have practically a sterile pollen, although their flowers are'herma- 
iiodite. Cross pollenation with vines having e.xclusivelv male flowers 
therefore necessary Such is the case with 75 of the wild vines. It has 
n clearly e, 5 tabhshed that these vines are entomophilous, Formerly 
(iimes grew m suflicient number to guarantee annual cross-pollenatiou. 

therefore the viiievards have to be 

■ ill" O'"-* Of 10 fertile vines. It would 

Tile •" of big vineyards. 

1 e, under natural conditions, from 7 to 10 of the buds of " Musca- 

lowrtinn t>‘ey are carefully pollenated the 

oportion producing them is from 20 to 30 %. 

isntollf average production for 4 year old stocks from 1200 to 1430 
i/olblnlr ; fef 5 year old stocks from 2410 to 

U ol Muscadine grape are used for wine-making, especially 
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the fruit of the varieties the grapes of which fall when ripe, and whitli at 
gathered by spreading clotlrs beneath the stocks, or shaking the latter anj 
afterwards separating the grajresfrom the impurities (leaves, branch dj 
bris, etc.), by means of a fan. These grapes fetch on the avrage from s j 
to I tf. per lb. On the other hand, the varieties from which the ripe g,aL 
do not drop are cropped by gathering the grapes; their fruits are sornetiuf^ 
eaten as table grapes and fetch a slightly higher price than those above re 
ferred to, but they cannot stand lengthy transport. Excellent jellies, jau, 
and syrups, etc., are made with " Muscadine ” grapes. 

'The I.'nited States Department of Agriculture is at present engaged it 
experimental selection of Muscadine stocks with the object of producin- 
varieties possessing: l) better adhesion of the grape to the bunch; 2) Larug 
size of the hunch ; 3) a higher sugar content ; 4) less acidity ; 3 

better pulp ; 6) smaller and fewer stones ; 7) a finer skin ; 8) uniform ripej. 
ing ; q) self-fertilisation. A large number of excellent seed plants and se- 
veral much esteemed varieties have already been obtained. A group oi 
49 nurseries has been established, where 50 “.i of the plants show perfect 
flowering and self-pollenation, and where there is not even a single sterile 
male plant. Hence the belief that the complete realisation of the objects 
in view is a question of time has become a conviction. Furthermore, a num- 
ber of highly promising hybrids have been obtained between the .llusca. 
dine stocks and the American Eiwitis, and between the Muscadines and the 
Vinifera. 

The Muscadine stocks are remarkably exempt from diseases and itiseci 
pests. The most serious disease is “ blackrot ” (Guignardia Bididlii 
which, in unfavourable years, attacks the flower buds and the leaves, bui 
to a far less serious extent than in the case of Euvitis. Control measure 
consist in spraying with Bordeaux mixture. 

Among insect jaests, mention must be made of the grapevine flea beetb 
{Haltica chalybea) and an nnidentified colcopteron (snout beetle) ; the daiiiast 
hitherto caused by them, however, is insignificant. 

98S - Relations between Forest Valuation and Man^ement. — i'rey u ,iii 

/Hr Forst- iml Ju'dilut’sen, No. 12, Berlin, 

Adherents of the theory of the net produce of the soil base their calcu- 
lations of forest value on the determination of “ expectation values ” as re- 
gards such forest stands as the forest is cajjable of producing. In dramng 
conclusions from their results they take as their basis the " expectation 
value of the soil " resulting from the yields stated in money which in theory a 
soil devoted to forest cultivation is capabht of furnishing after deducting the 
expenses of cultivation. They classify as being theoretically most ad- 
vantageous to the forest owner that method of working which allows of 
reckoning on the highest sum as the " expectation value of the soil '. -Hi 
though they recommend that a low rate of interest be adopted, they Itavej 
it to the free discretion of the forest owner to choose the rate, wludi istiiel 
factor influciidr'g in the greatest degree the result of the computations. 

The great disadvantage presented by this method is that the most a'i 
vantageous mode of working does not coincide with the maxiimim amniiii’ 
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^j„„l for the " expectation value of the soil As valuation of the forest 
jd management should correspond in their results, the writer recommends 
,e al,andonraent of the theory of “ expectation values ” in favour of an- 
.|[er method of calculation. 

Oil the method here advocated only the present exchange values (com- 
,(,11 valuM) of the plants have any influence on the result, and the method 
termeil " method of the e.xchange values It gives much more reliable 
suits although the values are only approximate and depend on the laws 
: supply and demand. 

The value of the soil on which the stands grow does not in any way form 
.taiidard of guidance as regards the most judicious mode of working, and 
Iiiieqiieiitly cannot be taken into account in this question. The value of 
ic initial material alone plays a decisive part in the installation of the fo- 
sf niaiiagenient, because it is the fluctuations in tlus material which give 
.e to those in the annuargrowlh of the stand. Tabulation of the annual 
crenicnt (tables of return) is the best basis on which to decide as to the 
othod of working to adopt. These results iiiav. serve as a reliable basis 
ith 11 \iew to the iiiariagement of the forest. 

Ihe science of forest inanagemeiit should furnish guidance a.s to 
le course to be pursued in determining the initial material, and the average 
lauial .growth. According to the writer, the determination of the value 
[the standing timber and growth .should not be effected hr- measiirenient 
being sufiicient to calculate these r allies hy the aid of properlv compiled 
bles. When the average figure representing the total annual' growth of 
(likable wood, and also of secondaiy material and underwood has been 
‘teriiiiiied by means of the tables of yield, and it has been ascertained that 
lis total growth can be utilised uniiiterruptodlv without diminution in the 
itiiil materia!, the task of practical management of the forest is solved The 
titer already demonstrated in iS,S 8 and iS-Sq. by means of an e.xainple of 
.erage annual yield expressed in money, that the deterinin.atioti of this 
line is practicable. It need hardly be said that the same mathematical 
iiiimidratioii may be effected rvliere yields br- volume are in qiiestioiriii- 
:ea(i of mciiiey yields. 

fhe utilisation of the tables of yield liv volume allows, by simple 
Ilciilation, of determiniug the iiecessarr- bases lor the manageiueiit of 
Klorest. First there are calculated the total annual vields of workable 
Md as nell as secoiidarr- material and uiiderrvood then the m.ateria' re- 
iiired for the durable working of these auiiual vields. and fiiiallv the eco- 

If the period of rotation to be selected is designated hy x, and if Zx de- 
le ()ta animal growth |icr acre of workable wood, secondary ma- 

ai and underwood corresponding to such iieriod, and Mx the normal ma- 

rial of workable forest and underwood per acre, the equation Mx = 

oldest plants in a c 1 a.s.s of iiiaiiagemcnt for which the 

lat thrir' ' 1 ! r ' ‘>e--»>ed workable in view of the fact 

oiling yield exceeds the miniiiium amount ; all the youngest 
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stands, the felling yield of which remains below the minimum amount m,- 
on the contrary be regarded as not yet workable. Consequently, al] u 
youngest stands will be entered in account not at their ordinary felling jaui 
but in the form of a product obtained by multiplying the total annua! gimJ 
of workable material by their respective ages. ” 

If the forest owner expwts from his forest not only as high and valua))] 
as possible a yield of standing bulk, but also a maximum financial yielt] > 
is sufficient if management, instead of being based on the tables for vilj 
by volume, is based on tables of money return. ' 1 


LIVE STOCK AND BREEDING. 

989 - The Detection of the Prepotency of Sires. — hover j. m., in 'tfeyca,.,,,;,, 
ndity, Vol. VII, Xo. 4, pp. 173-176. Washington, D. Ci, April, 1916. ^ 

The superiority of a parent or a breed in determining the character 
of its oSspring is termed " prepotency This character onlv occurs it 
very few animals of each' breed, and was studied by the writer in theOueni 
sey cattle in the United States, making use of the herd-book instituted fa 
this breed by the American Guernsey Cattle Club. 

Sires having the power of producing improved offspring are generallv 
detected by an examination of the progeny, sometimes a long time after 
the death or slaughter of the .sires themselves. 

In order to determine the character of improvement exhibited bv 1, 
sire, the mimbei of his progeny admitted to registration in the herd-bet 
may be taken as a criterion. The writer rejects this method on varioi 
grounds, especially in the case of the American Guernsey breed, owing 1 
the facility with which an animal may be registered, the conditions of ai 
mission not being sufficiently stringent (all that is required istheproductio 
of 360 lb of butter-fat for a full grown cow, while the average prodnetio 
is 312,771). He likewise rejects the method which consists in compaiii 
the^daughters of different sires with their respective dams and noting tl 
amount of improvement. He therefore takes as the criterion ot the pn 
potency of a bull the number of the latter’s daughters whidi prodr.ee 
very high yield of fat. or, in the case of the Guernsey breed, 600 lbs per yea 
at the time of full growth, and he furthermore iutroduces the ideioilb 
"equivalent of 600 pounds”. that is to say of the young cow, which accoidin; 
to its present production, will probably yield fioo pounds at the age of 5, 
111 December 1913 there were only 32 bulls which had sired 3 or nion 
daughters with a production equivalent to 6oo pounds of fat. This uumbei 
is verj^ low, representing only 0.092 % of the males registered in the herd' 
book of the American Guernsey breed. The w^riter therefore condudei 
that prepotency is very rare, being found in only i j)er 1000 of the Guerr.se 
breed of bulls. 

The writer ne:st studied the ancestry of these 32 bulls which clearly ex 
hibited a prepotent character ; he found that with the exception of 3 
all belonged to 7 families, which therefore clearly presented a prepotency 
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-h family had sprung from an ancestor which had transmitted its prc- 
eiicy 1 “ ® number of its descendants. He further concludes that the diar- 
question is probably increased by in-breeding, although .someAmer- 
prepotent sires are the result of crosses between members of different 
j,„tent families. 

, A Sex-limited Colour in Ayrshire Cattle. — Wm-rwoRTH Edw.xrd n., in jomiuii of 
itnudliiral SofRrdi, Vol. VI, No. 4, pp. T41-147. Washinglon, D. C., April 24, itjifj. 

Ill the Ayrshire breed the coat is generally red and white, nevertheless 
the bnited States animals of black piebald colour have been observed 
,11 time to time (i).^ Up to the present day, no attention has been paid 
the mode of trar.smis.sion of this coat, because in America it was coiisidcr- 
S3 being unde.sirable and it was sought to eliminate it by selection. It 
lifficiilt to ascertain whether the black is due to a true black pigment, or 
„ther it is simply a very intense rerl. Under the microscope, typically 
ick granules ap’pear to be present, but no attempt has yet been made to 
lain a chemical solution of the pigments. 

The writer, for his studies, had recourse to the pedigree (ancestors 
■' descendants) of the Ayrshire bull of the scientific Agricultural Station 
Kansas, with white and very dark mahogany red coat (called above black 
bald). 63 individuals were taken into account altogether. After clas- 
catioii and discussion of the results, the following conclusions arc arriv- 
at: 

1) The black piebald colour is a simple allelomorph of the red pie- 
id colour in Ayrshire cattle. 

2) In the males, the black pic-bald character is dominant ; in the 
nalcs the red piebald character is dominant. 

3) .Males heterozygous in respect to the two characters have black 
bald coat, w-hile heterozygous females have red piebald coat. 

.Appended is a bibliography of 4 works. 


I - Encouragement of the Breeding of Small Livestock and Bee toeping by the 
Prussian State Railway Administration.— Hapi;k.m.4.s-n, in Dcutniir iMuiruciuvihche 
TiiKiiM, 20th Year, No, 20, pp. 159-160, ll.anover, M.ay ui, 1016. 

In 1906 it was proposed in the Prussian Diet to place a sum at the d.ispo- 
lof the State Railway Administration for distribution to minor officials 
idMorknicn already possessing hivesordcsiringtoobtaiii them. In iqo; 
e proposal was carried into effect anil the Railway .Administration was also 
commended to make provision for bee-keeping when planting trees and 
ilgts on slopes and to arouse the interest of workmen and einplor ec.s in 
eiceping by means of lectures and tlte distribution of suitable piiblica- 
The Railway .Adisinistration was furthermore authorised to gi\e 
Medal and moral encouragenicnt to the purchasing of lives, and it facili- 
ty! attendance to lectures and bcc-kecping exhibitions bv workmen and 
iployees. 
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Table I gives particulars of the encouragement granted duri„g , 
period 1907 1910. 

TablS I. 


Years 

Amount 

of grauts 

Number of workmen 
and employees 
who ben^ted by 
these ijtaiiis 

Number of workmen 
and employees 
who followed courses 
of lectures and 
attended agricultural 
exliibitions 

Number 

empiovff 

. 

bee-ketpjj 

i'J 07 ' 

£ 

053 

165 

208 

2 . 543 

ifjoS 

552 

165 

'' 

2409 

I<)0<) 

602 

— 


2511 

1910 

fht? 

— 

” 

3002 

-.TZT — r.2_ 



— 




In order to improve the economic condition of the workmen and cd 
officials, especially those residing in the country, in view of the sib 
of the experiments pieviously carried out, the Railway Management was [ 
advised to encourage small-livestock breeding (goats and rabbits) in 
tion to bee-keeping. With this object, in addition to the measures menticn 
above for bee-keeping, the following were proposed : to get the woikn 
and officials to join the livestock-breeding associations ; to interest lab 
organisations in these (jnestions ; to subsidise the construction of siiita 
pens and rabbit-hutches. 

Table If furnishes indications as to the encouragement granted in I 
new period. 

The total number of persons engaged in bee-keeping and raising 
above livestock is therefore 87 902, a by no means contemptible fig 
from the point of view of tlic production of milk, meat and honey diii 
the war. No data are availalile as to the numiier of goats and rabbit; 
as to the quantity of animal products olitained. The number of iii 
was 26 846 at the end of 1914. 


T.vblE II. 



Grants for the 

ii Number ' Number ! 

Number of workn 

Years 

bees 

purchase ol 

goats f rabbits 

I'of persons lecciviug of , 

grants for workmen 

who 

; , attended 

' bets goats ‘ i lectures 

bees 

breedint; 

noiits ra 1 



i £ 





1911 • • - 

„ 

£815 

:■ — 

432 I 292 

.3674 

41 'b 

1912 . . . 

T031 

1234 ’ 1307 

500 

4881500 


— 

1913 . . . 

I f 28 

1753 ^ 1254 

; 565 

628 I 809 

4 960 

30654 5 : 

1914 . . . 

10 86 

16 29 1 15 80 

50512252093; — 

5367 

31 ^579 5 ^ 
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The figures for the year igrj are not yet known. 

'j'o sum up, the total subsidies allowed from 1907 to 1914 amount to 
hit bee-keeping ; £5140 for goat breeding and £4172 for rabbit 
■ediiig- 

Xhe Adaptation of Different Breeds to the Livestock Industry in the United States. 

WmNTWORTHE.N,, in TheField,\'ol.XX\'J, Xo.6, p. 501-503, 542, 544, 546. Xcw York^ 

'fhe adaptation of a breed of livestock to ditlerent agricultural coudi- 
5i depends inversely on its degree of specialisation with a view to a given 
inose. The result of this is a restriction of adaptation which practically 
tenuities the distribution of the different breeds. Those breeds which 
» most perfectly specialised predominate in specific localities, while those 
ddi littue least deviated from the original conditions of iion-speeialisa- 
are the most widely distributed throughont the agricultural regions of 
e 

— The Shorthorn breed has becir the principal source for the 
ipiovenient of beef cattle. Cattle intended for dairy production in New 
jnlaiid and Longhorn cattle in Te.\as received their first impetus by the 
teritaiice of the characters of this pioneer in cattle improvement, In tiie 
iie-orass region the descendants of the Dnrhanis have found the best en- 
roiinieut, and the Shorthorn breed has since then become and remained 
le principal breed in the corn belt and the one prefeired by farmers. 

In the West and South-W’est of the United States, the first impulse to- 
ards the replacement of livestock of mi.\ed breed anti >te.\ican livestock 
keivise arose through the introduction of the Shorthorn ; the development 
[ the jneat industry in Argentina is closely linked up witli the spread of 
le .ghorthorn; and so is that of Australasia, in the proportion of at least 

The high degree of adaptation of this Ijteed has resulted in its 
niiin,!;, so to streak, the vanguard which jrrepares the way for the iiitrodiic- 
]n of other more highly specialised breeds. This is what took place in 
,e corn belt, where tlie value of the lands requires the quickest possible 
oirth and early maturity, 

The .Aberdeeii-.Angus, with its splendid body, its early maturity and 
icncmy in feeding, enabled a fresh margin of profit to be secured ; nevertlic- 
», the , Shorthorn still retains its jiopukirity, as is proved by data showing 
stiibution, which are largely in its favour. Tlie .Aberdcen-Aiigus fur- 
iHiiiore proves tliat it possesses in the liighc-st degree the quality of a show 
limal in competitions with a view to obtaining very high-class products 
shows and exhibitions. .At the last international exhibitions, ten live 
niiipioiis and fourteen killed ch.ampions belonging to this uouderful 
»(1 gave fresh its proof of its superiority. 

In those belts where forage production is unlimited, but where there is 
lie .grain growing, the Hereford breed has gainerl the upper hand over the 
Whom, and has been substituted for the latter in the prairies of the West, 
In the pasturage belt of the North and the cold region of .Alaska, the 
rfcffay breed has demonstrated its great powers of resistance and its 
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superiority over all the other selected races in surmounting unfavourati, 
environmental conditions. 

Among other breeds, the Polled Durham and Polled Hereford 
their efficacy in the improvement of ordinary’ cattle by the rapidity i,j(| 
wliich shortening of the horn is produced by crossing ; the Red Poll 
has also asserted itself as a good dairy animal with good fattening qualities 
as is proved by the carcasses of this breed shown at exhibitions, and j 
has thus established its right to exist as a dual-purpose breed. Other breed 
like the Devon, have not yet received that final sanction of practice wliici 
enables them to be regarded definitively as excellent. 

Xaturally, the dairy breeds, in order to stand their ground, have bj, 
to compete with the Shorthorns and Devons imported by the first colonists 
consequently the progress of dairy breeds generally has, with the esceptio 
of sonic rivalry between the Holstein-h'ricsians and the J erscys, been confiit, 
to the undertaking, almost in co-operative form, of the conquest of the land 
occupied bv the red. white and roan cattle. The very fact, however, t 
the varied distribution of the races establishes differences between tha 
as regards their adaptation and intrinsic value, which differences ate no 
alwavs admitted bv their partisans. The privileged position gained by tt 
Holstein-Friesian breed in the belts surrounding big towns is a tesbmonyt 
its great production of milk for sale, just as the fact of wide distribution o 
the^jersey breed in the South tends to prove its greater resistance totb 
hot climate. The persistance of many able farmers in mamtainiiig the Jet 
sey breed on certain model farms establishes the quality of its products am 
its ability for economical production under the most intensive working cat 
ditions. 

The merits of the Ayrshire and Guernsey breeds are comparativel: 
less popular in the United States. The Guernsey breed, in the belt wliej 
it is favoured, has already .stood the test as a rival of the Holstein-Frksiaa 
and also as a competitor with the Jersey in the capacity of a breed capabl 
of economically yielding a product of superior quality. The Guernsey bicci 
to a certain extent possesses the general characters of the Shorthon 
breed for butcher’s cattle, and no doubt it would have formed the inta 
mediate link in specialisation it the demand for a highly specialised bim 
had not arisen too rapidly for the Guernsey to gain a footing. The Ay rslin 
breed, on the other hand, possessed the advantage of its nationality diiriii 
the early periods of Canadian colonisation, when many Scottish colonist 
.settled there, and had gained a footing in the rather cold regions of tii 
Aew England hills for the production of milk in a somewhat greater qiim 
titv than that of the Jersey and Guernsey breeds, the quality being almd 
equal. ^ , 

Finally, each breed jrossesses its clearly recognised advantages, u 
Holstein-I'riesian, as a good producer of milk and fat, has gained noteHorli 
success ill the hands of the ordinary farmer specialising in milk produchoi 
Its special ability to consume large quantities of bulky foods, which a-oij 
of a considerable reduction in the consumption of concentrates, an ■ > 
qualifications lor giving good results in rearing calves intended forme. 
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•odiiction, render it essentially the dairy cow for the farmer at the head of 
non-specialised farm. 

'Phc qualities of the Jersey breed are well known. The characteristics 
the richness of the milk in fat, economy of prodnction and beauty of 
which render it the favorite breed for competitions and shows. Owing 
, this it was not long in becoming the favourite breed on big farms, and it 
,5 tlwroughly stood its ground after a trial of three quarters of a century, 
t shows and at tests of fat yield it has maintained its position as first in 
Ilk among the dairy breeds, so that in the public mind the name of the 
,fsey breed is associated with the idea of every improvement in milk pro- 
ictioii. 

The .-tyrshire breed owes its favour to like qualities. Being the liardi- 
t among the dairy breeds, and also exhibiting lines of great beauty, it 
IS become the dominant breed on the Pacific Coast owing to the nniforra- 
,■ of its products. Us constant breeding true to type, as well as the 
lantity and quality of the milk throughout its offspring, form its principal 
:rit. Probably it possesses in a latent form the necessary qualities for 
rthM specialisation, but hitherto this race has not been subjected as sys- 
inaticalK as the others to comparative tests with a view' to accurate 
termination and increase of its productive qualities. 

The specific quality of the Guernsey breed as a market milk producer 
shown by the fine yellow colour of the milk, this colour being highly ap- 
eciated by consumers. The breed, however, possesses other and far su- 
rior qualities. Its milk production, as compared with the Jersey breed, 
also higher, and the fat content of the milk is likewise greater than for 
e .\yrshires and the Holstein-Friesians. It is gaining ground annually 
th a large number of milk producers, above all those in charge of non- 
ecialised farms. 

Horses. - As regards horses, events in the United States have been 
iienhat similar to what has occurred with cattle. The American trotter, 
;er attempt to increase of speed over a century, continues to be selected 
tside the breeding of the American farm horse. To-dav the original races 
1; exist for the production of mares intended to be cros.sed with heavy 
night stallions. The breeding of the American thoroughbred trotter is 
importance henceforward to sporting circles, and that of the light draught 
rse has to-day disappeared from the most advanced agricultural regions, 
ling place to the heavy draught farm horse. 

The Percheron was the first to introduce on a large scale the proportions 
tne heavy draught horse among American farm horses. It was particularly 
apted for that task, owing to the comparative lightness of its skeleton, its 
JoroHs blood, and its marked qualities for increase of weight. It occupied, 
.hiieiKa at least, the same place in respect to horses as the Shortlioni 
M (hd for cattle. Its principal merit consists in having given weight 
1 a I escendants and thus complied with the general demand of farmers 
-■t striking contrast with this development is afforded bv the more spe- 
Sttl labouring horses, such as the Clydesdale, Shire and Belgian breeds. 
‘Hlesdale breed was imported practically at the same time as the Per- 
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clieron, and has stood the test in all attempts at breeding specialised 
without however succeeding in imposing its type on the farm horse, becaj. 
it is a type too specialised in the direction of the heav}' draught horse, aj 
the first breeders, who were unable to discern tbe requirements of intensi, 
feeding in the foals of this breed, had some failures, because the Clydesda 
was produced for a single purpose only, and it should either be a hc3\ 
draught horse or not exist. The Shire race also had similar failures at tl 
outset. 

Nevertheless, when breeders had mastered the breeding niethc* 
enabling the desired type to be .secured with certainty, utilising the e 
perience gained with tbe Perdheron, they decided to repeat the trialttithy 
Clydesdale, the Shire and the Belgian horses, with ultimate success, Tl 
Belgian horse was the last to breed out, and in fact has only done so durii 
the last five years, when, from the point of view of export, it gained sik 
importance as to play a part in horse-breeding in America, but its rap 
spread in the corn belt and tbe enthusiasm with which it was recei\'ed the 
render it dear that the only limit to its further spread lies in the iiumlaet 
available sires. 

As regards the individual qualities of these breeds, the Shire imdoiib 
ediy possesses the maximum pulling energy per individual, while the Cl 
desdale is more perfect in its outlines and action, endowed with longer li 
and less subject to disease ; the Belgian offers a special resistance to coi 
tinuous daily work, though it is not so active as its English rivals; the Pe 
cheron finally is the best adapted tor crossing with the American worhic 
horse. 

Pigs. An evolution similar to that undergone by cattle and lion 
breeding is also observable in pig breeding. The Berkshire played the pa: 
of the Shorthorn. In Canada and the Jliddle Atlantic States it is the pr 
eminent meat ]5rodnccr. Along the Bacilic coast and in South and Eastci 
America it represents almost exclusively the im]iroved breed imported fro: 
the West. In New England it rivals the Chester White in popularity, wlii 
in the corn belt it is run close by the Poland China and the Duroc Jersey. 

These last two breeds form the dominant element in the region wliic 
specialises in pig-breeding. The Poland China was not slow in cstablishio 
its claims owing to its early maturity, fattening qualities and possibilit 
of profit on an economic basis. It had a close rival in the shape of the Di 
roc Jersey, which is superior to it in fertility, adaptation to pasturage ao 
general hardiness. The two breeds have made progress partly owing I 
the absolute contrast between them, and tendencies to obtain the csfreii 
forms of each type, which extreme forms are termed " hot bloods an 
“ cold bloods I-rom the point of view of adaptation, the Chester \lliii 
was able to .spread to advantage in some regions of the United , States, ac 
the principal quality of the Hampshire breed as regards meat prodnctic 
may in the future secure this race a greater popularity. The Yorkshi: 
and Tamworth breeds, which are good for bacon production, arc more rare 
met with, and the localities where they have . adapted themselves a 
less frequent, their merit being nevertheless genuine and easily obsi raedi 
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e districts of Ontario, Quebec and New York, as also in Michigan and Min- 

•sota. 

Sheep- — Ih sheep breeding, the vShropshire and Hampshire breeds are 
ij most widely found, being appreciated both on small farms, ranches and 
tensive sheep pastures. The former breed is valuable for its fleece, the 
tter for its weight. The Oxford requires more abundant pasturage ; the 
)iitli Down is the classic meat producer ; the spread of this latter breed is 
to its size and its splendid fattening powers ; there are very few 
eeds which can dispute its supremacy as a show animal, or for the butcher, 
te Dorset breed has gained favour with some breeders, chiefly owing to 
, capacity to produce lambs during the winter period, and its good milk 
'odnetion. 

'fhe fine wool breeds, Rambouillet and Delaine Merinos, have had to 
ve way to meat breeds iu tlie agricultural region where land is dear ; on 
le iTteat prairies, however, they still form the basis of big flocks, owing to 
le value of their wool and their remarkable herding instinct. The Lin- 
)la and Cotswold are still very much in demand for the purpose of crossing 
ith ll<e two above breeds, owing to their great size and to their precocity 
j(i abundant wool production. The Leicester and Cheviot breeds are li- 
pted to the northern climate and find particularly favourable conditions 
1 Ontario. 

The factors limiting the spread of the Cheviot breed are its size and its 
adeveloped herding instinct. Ncvcrtlicle.s.s, after the South Down, this 
ice possesses the best type of carcass, but the possibilities of its extension 
sough the region of the Apalache mountains, and the other mountainous 
arts have not been developed. 

3j - Horse Breeding in Minnesota. — tik Draiicr's CazMe, Vol. tsix, Ko. 25 
p. e;94. Chicago, June 22, 1916. 

X " Report of the Horse Breeding Industry in hlinnesota ” issued by 
tie “Minnesota Stallion Registration Board ”, University Farm, St, Paul, 
ftm., shows that 2056 purebred and iSgb grade stallions were licensed to 
laud in Minnesota this year. This is an increase of 54,7 per cent, of pure- 
b(l stallions and a decrease of 14,3 percent, of grades in the Ia,st C years, 
bf the 2056 licensed stallions, 1244 are Percherons, 326 Belgians, 12(1 
French Draft, 93 Clydesdale, 52 Shires, 4 Suffolk, 142 Standardbreds, 23 
liorgans, 21 German Coach, 11 French Coach, 5 Hackneys, 4 Shetlauds 
[nd 2 .\merican Saddlers. The stallion registration board tend.s to cn- 
piiage horse development iu the State in every jio.ssible way. Special 
ise breeders' meetings are held at various points iu tlie State, jndgea are 
niished for many local colt shows, .speakers arc sent to meetings of 
rmers’ clubs and short courses, and farmers are assisted in the selection 
good sires. Special attention is given to considering inquiries pertaining 
the feeding, breeding and management of horses. 

Ihe stallion registration law is vigorously enforced by the board ; the 
j rases prosecuted in 1915 fur violation of the law were all decided in favour 
ithe State, with fines of § 23 to § 100. 
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994 - Statistical Data as to increased Weight and Food Consumption of the Jerseyi.1 
Holstein-Friesian Breeds from irth to Bflrst Calving. — haydenc, c.,in uht„ 4°* 
cultural Experiment Statian, Bulletin 289, pp. 1-30, Wooster, Ohio, August igi6, 

The Ohio Experimental Station has published the result of its researtijj^ 
into the daily increase of the Jersey and Holstein-Friesian breeds fuji 
birth to calving. The data were collected at the experimental farm jjj 
comprise up to now : 6g series of individual daily observations up to ojj 
year, 51 series up to two years, and 37 series up to the first calving, 
addition to the increase of weight, there was also noted day by day the 
ity of food consumed and the cost of this food, as well as the total cost cj 
rearing, allowing for the other expenses incurred. 

We .sum up in the following table the average data in reference hereto 


Breed 

Averse 
weight at 

Birth 

Average 
weight 
at I year 

I Average 
weiglit 

• at 2 years 

1 Average 
weight at ist| 
calviug (26- : 
27 mouths) 

Average 
daily 
increase 
in ist year 

•CvOB.t 
_ Qaily 
, inrTc.\sf 

-ndyfir 


llw. 

lb$- 

lbs. ' 

Jbs. 

lbs. 

!iis. 

Jersey 

5 <> 

47-2 

' 75S 

! 780 

1. 1 


Holstein-Friesian. . . 

E^2 

0O4 

962 

1 076 . 

1-3 

I.y : 


Food consumption during the first year and costs of reaiing. 


Breed 

.Milk 

i «Hm 
cream ' 
lbs. ! lbs. 

Cereals 

(grain) 

!bs. 

Sila.ge 

11 «. 

Hay ! 

lbs. 

Mate j rasC Cost ! 

stalks turage 

feeding 

kg days 

40 Jersey .: 

-i ^5 

2 968 

50? 


709 

40 122 S 27.75 814.75184;, 

20 Holstein 

449 

2 7 86 

656 

5S0 

760 

29 128829.31814.79844. 

Consumption 

of food during the second year and costs of rearing. 

19 Jersey . 


87 

7S5 

2 ^26 

I ojs; 

254 159827-12 s 8.89 S36,< 

22 Holstein 


174 

S70 

2247 

1419; 

232: 151 829.55 8 S.S9 S38. 


Consumption of food and costs of rearing from birth 
to 1st ealving (26-27 montits). 

24 Jersey . 4O9 300.5 1349 2 S70 1805 291 272 S .54.,ii S S ;»■! 

iSHolstein 445 2835 1517 2903 2215' 243 272 ,$ 5S.12 8 23.(’S S - 


An examination of the individual series discloses the fact, which 
irapoitaiit for practical purposes, that calves born in autumn may be rearc 
to the age of one year at a cost below that of calves born in the spring. Tl: 
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,s hat Wien spnng comes the former are already able to utilise 
to the full for the whole of itsduratiou, while for those bom in 4; 
,j,ng the period of pasturage coincides largely with the suckHng period 
,j the winter penod vvith that of growth, during which the consuinption 
foragii; concentrates reaches its maximum. 

The quantity of food consumed corresponds to rations capable of pro- 
,li„„ the complete normal growth of each individual, and is such thlt it 

ay be considered that atiy economy made in this respect would have im- 

riri normal growth, and that an increase of the ration would probabTv 
,,e given rise to an increai® of growth in the animal, but at such a cost 
at Its adoption would not be justified. ^ 

voi. 

Be Annual Meeting of the Holsteiii-Fiiesian Association of America 
iich ,vas held on the 7th June at Detroit, Mich., was attended bv 2 et 
t of the total number of 8885 members of this association. During 
1 last financi^ year here has been an addition of i 260 life members 
The Herd-Book of the Holstein-Friesian Society of America alrearlv 
tes back 45 years and records the presence in the United States of more 
u, 300000 pure-blooded Holstein-Friesian animals distributed among 
M owner-s. A new census of them will be carried out during tiie next 

During the last working year 72 665 animals were entered in the Heid- 
,k, and the registration of 68766 transcriptions owing to change 4 
iiership was made. 01 

In the Advanced Rcgistrj- there apjaears as tested during the last asso- 
producing an average of 408 lbs. of milk and 
40 lbs ot butter fat in 7 days, with a maximum of 35.53 lbs of fat for 
...sby ane Segis Aggie, and of 1205.09 lbs. of fat in one 4 ar for Duel, 
dark Ormsby (world s record). -c^uciic. . 

The minimum individual production henceforward required for the 
impionship IS as follows : for mature cows, 44.42 lbs butter in 7 davs and 
o6^1bb in a year; for tw^o-vear-old coivs, 31..) lbs in 7 days and i ioo lbs 

The meeting adopted resolutions in favour of th.e association proi idirv^ 

hn-e u its wiitrol, instead of rehing 

• those ot the State Colleges and experiment Stations ' ' 

teedistnbution of prize money absorbed a sum of more than § 15 000 ■ 
ertismg expenses exceeded $ 25 000. v 0 , 

Furthermore the meeting approved a resolution in reference to the 

orceforthe to the rules 

^ ii ■ tfte 1 H ‘"‘’^l’'-‘“'-™tIy of this latter. Tins period 

■red 0 ; akin >" "'ilk. and the advantage was thus 

^to aSsir;::; " 

file annual meeting will In the future be held alternatolv east and west 
iMh degree ot longitude, aiul in 1917 at Worcester. ' 
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O96 - The Portuguese Cattle Breeds Barrosa and Maronesa. — DE lyACERDA 

AGOSTINHO Josfe Freire, in Revisiu de Medicim Vderimria, 15th. Year, No. 173, ^ '' 

134, lyisbon, July 1916. 

The Barrosa breed (in the Barros region) belongs to the district of t) 
ilinho and part of that of Oporto ; the Maronesa race is a native of the <'■' 
strict of the Uouro. 

According to the writer the Barrosa breed in its present state shows , 
nial characters similar to those of Bos maitriianicits, and has very f-jj, 
developed and large horns. 

From a comparison between the two breeds the Barrosa breed cxhib-t 
the following features : wider head, horns twice the size and pointed direct!, 
upwards from their root ; the vertex of the frontal protuberance neatti 
to the median line ; shorter face ; smaller size of naso-maxillary sutme 
the presence of a frontal crest, more prominent orbits. The head is dishej 
in both breeds. The line of the upper edge of the neck, esjaecially ia jj, 
front part, is concave in the Barrosa and almost straight in the Maronfa 
The dorso-luinbar line and the tail insertion are identical ; the Barrosj 
breed has straight or slightly hollowed buttocks, the Maronesa straight or 
slightly convex ones. The limbs of the Barrosa are finer, as its skdeto,! 
is more slender ; its meat yield may amount to G5 of the live weioht 
which is never reached by the Maronesa. The Barrosa breed has le< 
capacity for resisting heavy labour ; it is much more suitable for dairy fnii 
poses (cows arc found which when in full milk yield from 2,6 to 3,1 cah 
of milk per day, with 5 to 6 % of fat). According to the nieasureiia'jti 
made by the writer, the Barrosa breed presents the following average di 
incnsions : 


ol head .... 
Width of {orc-he-ad . . . 
Height of wither* . . . 
Coxo«c;iptibT length . . 
Circunitcrcnce of chest . 

Height of chest 

Width of ribs 

Maximum width of belly 
Initial width of pelvis. . 
Dactylothoracic index . . 
lyive weisht 


15.74 iii^. 
11.42 iiiv 
5 1 . t S in* . 
C'(i. 63 ill', 
^'-•71 
3 r. 7 i in*. 
iS.ii in*. 
^4.64 in.-, 
in*. 


Therefore this is a breed with dished face, short lines and eiiiiietr 
(according to Sansox, bracliycephalic). 

The writer holds that the ‘‘ Barrosaos ” cattle form a true race. In 
that on the other hand the “ ilaronesos ” are the result of a cross betwee 
the Earrersa and Mirandesa breeds. He is led to this conclusion both hoi 
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5£in ali“‘' of the animals and from the fact observed by liim that the pro- 
of crossing these two races actually presents the characters exhibited 
the Maroiiesos. 

. , Experiments in Pig-Feeding carried out by the Experimental Sub Station oi 
' North Platte, Nebraska, United States. — snvder w. p. and ul-rx-ett e. a. , in Bulletin 
So. U 7 '>/ Agricultural Experirncra Station oj iSlebraska, Vol. XXVII, Art. I\', 56 pp. 
(Liniik-d Edition) ; 31 pp. (Popular Edilion). Uncoln, Nebraf.ka, 1915. 

Report on experiments in pig rearing in 1912, 1913 and 1914. To allow 
compering these results with those already set out in the previous bul- 
of the same Station, there were adopted (in all cases xvhere not othei- 
ee indicated) the same unit prices as in previous years, namely : 


TAnr.K 1 . 


I’itzji ixr 100 §5..,,, 

Muize (XT busiKl o..^; 

Whfnt ” ■’ Cl ro 

ibtrlc.v ” ” o.4<i 

Rye " ■' 0 . 5 ^ 

oil meal ixr ton 


Puteber’s per t(»n . 

Short}! per i»m 

bucerne h;iy meal per tmi 

Chopped lucerne leiy per Ion in .n> 

l.ncernc hay ixr ton 


n'iiiterin^ old brood Soa's. — It was desired to make a comparLson be- 
iireiiarationof chopped lucerne hay mi.xed wifli an cciual weight of ground 
and of feeding the lucerne hay in a rack (<«f HhiUtm) and shelled maize 
a trough. Each ration was given to 10 sows from the Ireginning of Xo- 
niber to March (average 121 days) in four consecutive years. It is pro\ - 
by the average of the four years that 9.9 bushels of maize and 86 lbs 
ketrne hay, or 8.84 bnslrels of maize and 495 Ihs of chopped lucerne h.av 
iie required to maintain a .sow weighing 387 lbs during 4 winter mouths 
111 to increase its live weight Iry about 95 lbs. Tire feeding of a light 
aiii r.itioii and of lucerne hay ad libtium was found to Ire more economical 
lan the feed with which it has been compared. 

iliiiUriiin yoitKg brood Soil's. — Onrini; 5 consecutive winters gilts 
(It given od libilum ;i mixture of 1 fi.art by weight of chopped lucerne h.ty 
■'be or j parts of grain. The inopurtioii of grain was reiiuced wlicu tlie 
*1 looked like beconiiiig over-fleshy, liach .group comprised an to jq 
The experiments began about tlie 10th Xovember and ended about 
'KiJ of March or begiiinitig of .-bjiii!, a little before littering. There was 
oil the average : 



Table II. — Wbitenn" cost oj young Sows with jaryow. 


of sows at the beginning of experiment Hn 

” ” ” at the end " ” lbs 

Averuge daily increase per h«ul '^■9^ lb^ 

Cost of fcc<1ijig to produce loo lbs of gain in weight .... 


To produce lOO lbs of gain, 477 lbs of gram and 181 lbs of alfalfa wer 

required. ..t 4. £ 

The net wintering cost of a young sow was less than that 01 an old soti 
because the former shows a more rapid increase of live weight, 

Cost or feeding (he porkUng from birth until the time when it reachd tl 
weight of ^0 pounds. — A comparison was made between porklings boim 
i,‘> old sows and others born of 24 ynnng sows. The particulars of 1 able I] 
are the average of a period of 4 years for the former arid 5 years for the la 
ter. T'he porklings were debited with the cost of feeding of the sows froi 
autumn to the time when -they weighed 50 lbs (end of the experiment), ph 
the cost of feeding the porklings from weaning until the end of the exper 
ment. The difference between this total and the value of the increase ( 
live weight of the sows during the period of e.xperimcnt forms the cost ; 
production of the porkling weighing 50 lbs. 

T.tBi.E III. - .dvenige Cost of Porklings weighing 50 lbs. 


Increase in live weight ul' son 5 clurinRixTioil of c.xpcrinKnt . . . 

Cost of feeding sows and porklings 

Number of young bom al each litter 

Weight of young at birth 

Number of porklings which lived to the end of the experiments . . 

Age at which the weight of 50 lbs was attained 

Cost of food consumed for the prtxluction of this weight 

Compurison between the cost of production oj the uulimn-horn pcMi 
and the spring-born porkling. - For 4 years a comparison was made betnif 
579 spring pigs born from old sows, 543 spring pig from young sows and p 
autumn prigs from young sows. Their average costs of production (from 
moment immediately pieceding littering until the time when the porklini 
reached the weight of 50 lbs.) were §2.05. §1,81 and §2.03 respertne 
.\s compared with the old sows and their porklings, the young 
sumed less grain. They reared nearly as many young, and the la 
increased in live weight with an almost equal rajiidity. 


Born B'lin 

of old of vini;!; 

sClWS SOA‘S 

UJ lbs lol,! 11 

S! 7 -U Si^i.i: 

II. r v: 

2.4 lbs J..ii 11 

6,55 

.S'j <Uiys " ' 'b; 

.S2.11 



PIGS 


- -- ^313 

a£I.e IV- -- ComfansoH betwem the cost of pigs from old soies and those 
hum yciing sons. 


to the time when the jiorklinKs wei,A>h«l 50 II1-, 
, iicuudinlcly before birth until the alurve time 


Fnini 
old sows 


S-MI 


From ycuu^ 
sows 


Si 

Sr .■>! 


The toung bov^s produce the porklings at a cheaper cost, above all 
vaase, bang less m bulk, they require a smaller maintenance ration, and 
icy and their young convert a larger proixirtion of the food into increase 
live weight. ^ 

Cost of rearing pigs on lucerne pasinrage supplemented hy a grain ration 
the summer The observations bore on i 345 pigs divided into 50 
oiips. rhe results show that the rate of increase of live weight is closeb 
niiected with the quantity of grain consumed, and that the co-st of tb'e 
crease of live weight nse.s with the rate of such increase. The lucerne 
sture is cheap and the grain ration is expensive. The increase in li\-e 
jglit is cheap or dear according as it is produced principally bv the for- 
;r or the latter means. A ration of less than 2 lbs of grain per dav per 
0 lbs of live weight may produce pigs poor in growth. Tlie average of 
e results is set out m Table V. ® ' 


Tahlh - Ke. 7 ring pigs with hieernc pasturage and grain. 


Daily ration 
grttiii ncr u>-.> l!j^, 
of live wdtjlu 

Daily i!icrca5£* 
of live Ufiglil 

IKT head 

f>uantiiy <.( t:i 
toii'um'd 
I'rod'iLv !o.' 
increase : 
live 

: !b- 

lit. 

:(... II), 

- 1 

r.;t !lx 

\h^ 

■1 

-..•,0 n.. 

11k 


sbris lor pigs kept during summer on lucerne piislura<gc. - \ -iupDle- 
.1 ary ration of maize alone (grain) is conqiared with another ration n ladc 
d , iiuize and I4 short.,, and yet another ration made up of half maize 
«mts. In the to case, the ration of marze alone rodiL! .m: 
t » i„ d mcreai^s of hvc wc.ght at a slightly less cost ; in the second 
■ _ the better results w ere olitainerl with the ration of maize and short, 
d «ence w as always small. It is not desirable to replace maize bv 
It the latter costs no le.ss than the former. 

/>'bs. - Soaking the maize 

- <locs not gi\-e any advantage. 
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Food consumed during summer by boars. — A ration of 2.5 lbs of gujj 
per day was fed per 100 lbs of live weight to lucerne-pastured boars, 
consumed 339 lbs of grain per 100 lbs increase of live weight. The incrtajj 
of live weight per head per day was 0.92 lbs. ; at the end of the autumn % 
pigs weighed on the average 171 pounds each. 

Maize and snpflementary feeds for fig fattening. — From the r4th X|> 
vember 1911 to the 27th February 1912, the rations I to 10 of Table V| 
were again distributed in the following winter and ration ll was also tested 
Tucerne hay was given ad libitum. 

Tabpe VI. — Maize [corn) and additional foods for pig-fatiemn^ 

Group 

I shelled com {i()ii-i9ic) or shelled and crushed corn (1912-1913) 

3 Ear Com and lucerne hay 

3 (Vrotind cori) and hiceruc 

4 Ground corn and lucerne hay 

5 Ground com 90 parts and lucerne meal jo parts 

5 Ground corn yo parts and shorts 10 parts 

^ Ground corn 90 parts and of oil meal (extracted by solvents) 10 parts 

S Ground corn 95 parts and butcher s offal .5 parts 

9 Ground corn 90 parts, oil cuke 10 parts, and lucerne hay 

10 Ground corn 95 parts, butcher’s olfal 5 parts, aird lucerne hay 

II Ground com 90 parts and cotton seed cake (extracted by cold compri-sic, 

10 parts 


Results. 



Averuije 
ijicreai'C of live 
weight per head 
per day 


Wfieht of food 
cuQsnuicd 
to produce joo Ihs 
incrirLse of live 
weicht 


Co>t of production 
of 100 Hw 
increase of live 
weight 



Profit piT pi; 



1911-1912 

1912-1913 

1911*1912 

1912-1913 

1911-1912 

1912-1913 

J9n-i9i2 


I 

0.78 

1.22 

Oiolbs 

49 (lbs 

j.t.iS 

4.li)S |i 

0.64 S 


2 

0.79 

1.32 

586 

424 

4.80 

3-5« 

0.92 


3 

<1.78 


603 

446 

493 

3.'b 

0,8') 

j 

4 

0.190 

>33 

; 597 

482 

4-93 

3-93 ij 

u.i>3 

j.Sfi. 

3 

1. 00 

: I.2| 

536 

497 

4 45 

4.13 

1-53 

2.41 

6 

1.05 

: T-34 

5II 

461 

4-47 

4-»4 

I -5'.' 


7 

1.24 

1.41 

467 

445 , 

4-23 

4.01 1 

2.20 

Z.ii ' 

8 

J-25 

1.46 

469 

441 

4.21 

,1.96 

2.25 

VOS ; 

9 

1,26 

1.41 

487 

455 

4-29 

4.08 

* 2.13 

2,bl ; 

10 

1.26 

1-47 

, 484 

447 

4.14 

4.00 

■ 2,35 

3’"ij 

II 

_ 

1,48 

— 

454 

— 

4.00 

— 

3-0/ 






' 




i 
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(jrti tind lucerne compared with corn, shorts, and lucerne in rearing 
g iiitleniftg pigs. — The experiments comprised the periods : i) from 5th 
Timber to 14th November igii ; the pigs, of an average weight of 112 
j, jl)S in the 1st group, and 115 lbs in the 2ud, were put out to lucerne 
astiirag^' and were given : the ist, 3.34 lbs of ground maize per 100 lbs 
ye ncight per day ; the 2nd, 3.30 lbs of a mixture of ^3 corn and ’/j shorts 
joo lbs live weight per day. The pigs of the ist group increased in 
ye weight by 0.05 lbs more per head daily than those of the 2nd group, 
j(l consumed 10 lbs less grain per 100 lbs gain in live weight, 2) From 
jtli Xovember to 2nd J anuary, the pigs were kept in the sties ; they were 
jycn as much lucerne hay as they wanted and 2.48 lbs of maize per 100 lbs 
[II the i-t .group. To the 2nd group 2.60 lbs of corn 4-shorts per 100 lbs were 
f[veii;they increased 0.06 lbs more per head daily than the ist group, 
iiid coMiimed 2 lbs of grain more per 100 lbs increase of live weight. In the 
-VO e.'iperiments together the two additional rations produced the same 
jailv increase of live weight, and 16 lbs mote of corn plus shorts were re 
luire.l (as compared with coni alone) to prcaluce 100 lb.s increase of live 
reiglit. .^t the prices contained in Table I, the profit obtained per head 
(ritii the additional corn ration alone was almost double that obtained with 
[lie additional ration of corn 4- shorts. 


'r.tni.ii \TI. — Wheat ami rye compared u-illt maicc for failcning pigs 
with or U'ilhoiil lucerne hay. 


Ration 

.\*era‘,4c 
duly 
incie.i>c 
ol live 

wtiglu 
pet head 

Food? 
consumed 
to pro<Jiice 
100 

iiicre.ise 
ol live 
wcii^ht 

Cost of 100 H.is. 

increase 
<>/ live weight 

Id id 

Profit 

{il 

per pic; 

(2) 


lb?. 

lbs. 

5 

S 

s 

S 

ly Sliellccl cfirn .... 

. i.}i 

470 

3.97 

. 3-47 

2.11 

2.49 

:y iiiiole whent .... 

1.02 

510 

5*''9 

.3.98 

}o?s 

1.^1 

aki-d - > , . . . 

1.05 

5 M 

5-92 

3 92 


i.So 

I'^fteiikd ground wheat. . 


433 

3 00 

4-99 

1.21 

.^.;o 

oiiktd ) u . . 

I.4I 

41S 

4.84 

.I.S4 

1 ,46 

4.02 

I'idti’mil whole rye . . , 

. ; <'.88 

a.tS 

"• 5 * 

5 - 5 <’ 

0-34 

J.97 

takfw at Corn 

47r, Wbont ym 

and Rve sor poi Inishcl. . 4 .' 

1.00 per 

100 

Pncfs taken at Corn 64c, Wheat and 

By«* 3 <v, jier 

bushel, ITu! 

S7.75 I>^'r • 

100 lbs. 



■iMilion oj lucerne and residue oj lucerne tea to a ration for u intcring 
uslraled young pigs. — Tlie following comparisons were made ; 1) lu- 



ceriie hay ad libitum +va.tion of 3 parts of corn and I of shorts reduced to; 
thick slop ; «) with hot water ; b) with an infusion of lucerne hay ; ,) 
the above basal ration there were added ; a) infusion residue, i. e. lucerm 
hay stewed for an hour in hot water, and then drained ; b) the same 
tity of chopped dry hay ; 3) a) ration of 90 parts of ground maip 10 
of chopped htcerne hay mixed and reduced to a paste with boiling wate; 
h) the same quantity of corn and the same quantity of infused choppt; 
lucerne hav (solid and liquid parts). 

In the first two experiments the use of the lucerne infusion and theii 
fusion residue proved of advantage ; in the third, it was only slightly 5,, 
To sum up, this operation cannot be advised in those cases where it wou), 
be very e.xpensive. 


Table VUI. - Comparison bchoecn corn and: corn+riiorts; corn-^lwln 
corn+Triticinn dicoccnin ; cont-{-'‘cbeal ; corn -\-bulcher s offal, - .-hi 
rage of all the results. 



Xumber of expcrinient-t made 

10 

10 

8 

S; 

. 3 

3 -^ 

4 

4 


Xiimber of pigs esperimeuted 

on 

168 

I'SS 

132 

‘32 

84 

84 

64 

64' 

162 IT 

DaiK' increase of live weight 
per head lbs. 

•94 

■94 

l.iq 

1. 10 

^•33 

1. 14 

1.30 

1.22 

1,17 1.4 

Weight of food required to 
obtain of 100 lbs increase of 
live weight lbs. 

436 

433 

478 

532, 

477 

529 

501 

470 


Cost of 100 lbs gain of . S 

3-36 

4.07 

4,0.1 

4.48 

3-95 

4.48 

4.01 

4 - 5.3 

4.26 .],fi 

Profit per pig S 

1.70 

1-34 

1,78 

1.2b. 

1-93 

1.38 

2-33 

1.71 

2.4 


ggs - Specific Effects of Different Rations on the Growth of Pigs ; Experiments atti 
Ohio Agricultural Experiment Station, United States. — Forbes e. b , be-sm 

F. M., Fritz C. M., MohgasI,. E. and Rhue S. N., in biilUiin 0/ tIjeOIno 
Experiment Slaiioit, Xo. 283, pp. 111-152, tig. Woster, Ohio, 1915. 


lixperiments in feeding followed by slaughter and analysis of tlwal 
ses, carried out in pigs, in order to study the specific effect c'f mtioi 
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l,e composition of the resulting increase of live weight. The rations 
in Table I. 


Tabi,ic I. — Rations tried. 

j) Corn (maiae) alone. 

2) Corn and soya beans) in the ratio 10.82 : i. 

3] coni and linseed oil meal (extracted with solvents) in the ratio of 9.36; i, 
Coni and wheat middlings, in the ratio 2.81 : 1. 

5) Coni and slaughter-house offal, in the ratio 18.84 : i- 
(i) Mdiie and skim milk, in the ratio 0.882 : i. 

;) Control (killed at the beginning of the exiicriinent). 


These rations were fed so as to contain the same quantity of dige.stible 
er per unit of live weight of tlie pigs. The feeds supplementing the 
,vere added in such quantities that the different rations had the same 
between protein and starch value as the iion-iiitrogenous substances 
squently this experiment served to a great extent for comparing the 
inq powers of pigs wtien they consume equivalent quantities of protein 
fteiciit forms. For this purpose 35 pigs, all purc-bred Imroc-Jersevs 
used, divided into 7 groups of 5. ' ' 

It was found that the capacity to produce increase of proteins is greater 
liedigcstihle protein of milk than for the digestible protein of the \ cge- 
' foods tried and slaughter-house oHal. ” 

The maize with supplementary lation of; sova, linseed oil meal sharps 
t middlings, slaughter-house offal, and skim milk, in sucli ’ propor- 
that the nutritive value of the rations was i : 6.5, does not furnish 
ral .substances corresponding to- what is required for the maximum 
th of the bones, either as regards the nature or qiiaiititv of these sub- 

;i:S. 

Rations of corn alone, and corn+soya, produce the minimum in point 
negroivth. Rationso£corii-f slaughter hoiiseoff.al and corn -(-skim milk 
ace the maximum in this respect. Rations of grain alone do not pro- 
a normal furniation of bone. ^ 

.hiioiig all the groups chosen for the experiment, that which was gii en 
Min and linseed oil meal gave the nmximum ireroentage of meat and 
Jtaneoiisaiid peritoneal fat (onthe whole), and the minimum percentage 
«e, as compared with the entire skeleton completelv strippedof 11,0^1. 

groups to which slaughter diotisc offal or skim milk was given had 
wxmumi proportions of bone as compared with the entire meatless 
Mib with the exception of the groups to which corn alone or corii-f soya 
.wen. 111 which the larger proportion relativelv to tlie skeleton was due 
* a greater develoimient of the Imiies, but to the inferior nutrition of 



The proportions of lime, magnesia and phosphorus in the hone s|,j 
a great tendency to remtun constant, but they may be modified wityuj 
tain limits by the limitations applied in the feeding. Nevertheless, tht . 
solute quantities of these elements in the bones are capable of a far gr,., 
modification as a result of the composition of the feed given. 

The percentage of ash and the breaking strength of the bones 
on the following decreasing order: i)maize+skim milk; 2) maize +slaugl,| 
house offal; 3) maize-f linseed oil meal; 4) maize ; 5) maize+wheat middlii, 
6) maize +.soya brans. They are set out, in the order of groups, in Table 

In all the groups except those which had received slaughter-bo 
offal or milk, the bones contained less lime and phosphorus than ia thee 
trol group (killed at the start of the experiment). The skeletons of 
pigs which had wheat middlings (a food very rich in magnesia) cont.iii 
more magnesia than those of the control group. 

The ration of coni alone produced less moisture, protein and ash, i 
more tat in the meat, than all the other rations of corn+supplenientaryfo 
At the opposite end of the series is the ration of corn+ skim milk, which j 
duced the maximum moisture and protein and the minimum of fat in 
meat. 

Taulk II. — Percentage of ash and breaking strength of hm. 

ftreentagg of ash tp the bo nes j j Breaking Slreugth 
, natural sUte i treed from waler| of the femur | ollhtfibi 

I j 24.1790% I 41-3811% i 198.17 kg I 2o8,6i 


’ 2.1-8i6o ■ 38.6059 j[ 191.01 

3 20.5020 I 32-9561 1 157-58 i 5 '«l 

4 20.3940 ■ 33-2637 |j 154.67 I 149,7) 

5 19.0330 34-9358 jj 150.86 : 144,24 

6 19.2560 ■ 32.5435 j| 141.52 , 133.;! 


There is a great variation, which appears to be caused by feedius, 
the quantity of the mineral constituents of the meat and blood. 

Half of each carcass was salted and treated for presen-ation. It « 
obsenred that the foods had produced great differences in the conipactil 
of the loins and sides, and some effect on their behaviour during, cooki) 
together with a slight effect on the good quality of the meat when cook 
A complete analysis of one half of each carcass was made. The leso 
obtained show the existence of a specific effect on the proportions of thepf 
cipal parts forming the tissues. The results are shown in Table I 
Complete histolqrical analyses of the blood of each pig were maj 
Certain individual differences were referred to the condition of nutnt 
of the animals forming jiart of one and the same experimental gmt 
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er observations were considered as being specific or characteristic of the 
,p jnd the ration. 

jhe quantity of catalase contained in the most important organs and 
les ivas estimated, and certain differences were noted between the re.sults 
li by the different groups subjected to the experiment. 

One of the most important facts resulting from this study and others 
iously carried out at the same Station (Bulletin 271) relates to the u.se 
in agriculture. It is rendered obvious that cereals are very poor 
me regarded as an element of the food of animals, a.s it has been clearly 
■ed that the normal growth of the skeleton cannot be produced by grain. 

1 calls special attention to bulky leguminous forages ; as they contain 
eat deal of protein and a proportion of lime which no other forage 

T.iHLE in. — Ejects of the ration on the principal ccnstihienl 
parts of the tissues. 


Ratios I Ratios ) Ratio 

I belwc^ proto,. I | 

' fats in the meat i fats and ash 

I (rtlier extract) ^ash ii, the bone ; to the carcass 

[ 1:0.66 i 1:1.130 ; 1:5,12:0,178 

I i: 5.<>5 I 1:0.957 I t: 4.45: 0.170 

I 1:6.30 I 1:1.139 : 1:4,95:0.169 

I *'5-^7 ; 1:0.928 1:4,43:0.159 

I *^6.34 ; 1:1.171 1:4.88:0.197 

I 1=5-03 ! 1:1.171 1:3.93:0,179 

I I 1:1.076 1:3.36:0.199 


i&hfis, they form tho idoal natural supplenicntarj" food to be used with 
:i. The growth of I.cgummosac depending on conditions resulting from 
presence of calcium compoundsinthe soil and these plants taking large 
ifities of that element from the soil, the normal growth of animals 
is in a natural relation to the fundamental question of the use of cal- 
1 compounds in agriculture. 

Wheat as a Food for Fattening Pigs; Experiments in Missouri, United States (i). 

-IVE.lVER I,. .3., in VniversUy o! Missouti, G,H,v oi AnrimUmc, .i^rmUlural /fv- 
'mimil Station, BMdin 136, 35 pp., S lig. Cohimbw, Miss., 1913. 

In 1913 the wheat crop was very plentiful aud the maize crop verv poor 
K Mate of Missouri, so that the price obtainable by the farmer for the 
H was less than the purchase price of the latter. The Agricultural 
'Mincut Station of Missouri received many enquiries from farmers con- 
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cermng the comparative value of wheat and maize as a food in the fattening 
of nigs and the best method of feeding wheat to them. ^ , 

In 1Q14 the continuous rains at the end of the summer and 
of the autumn damaged a large part of the wheat harvested m the Sta,* 
of Missouri, and reduced its value to such an extent as to make its use as, 
nig food economically desirable. ^ , 

^ ^ The experiments included numerous and variously combined 
tests accompanied bv the slaughter of standard animals belonging to eact 
of the group experiments. The purpose of these expenmeuts was : p ,, 
compare the food value of maize and wheat ; 2) to obtain particulars as fe 
the food value of wheat fed alone or together with other foods nch in catb, 
hydrates ; 3) to obtain data as to the food value of wheat along with foo* 
rich in protein and mineral sirbstances, j , „ 

The results are contained in 30 tables and are summed up as iollows 
In this experiments pigs fed on wheat increased m weight more rapid]; 

than those fed with maize. _ 

During the entire feeding period ot 120 days the wheat-fed pigs showei 
an average daily gain of 1.25 lbs per head as against i.oo lbs for those fe, 

"Tn'roduce 100 lbs increase of live weight there was required 483 Ih 
'of wheat as against 582 'bs of maize in the like conditions 

\ mixture of wheat and maize in equal parts appeared to be more suit 
able in point of rapidity and economy of increase of Uve weight than nm 

alone, but less than wheat alone. , „ , ^ , , 

A ration of maize 10 parts and butcher's offal one part produced moj 

rapid increase of weight than maize alone. 

During the 120 days of the feeding period, the ration con ist.ng ot i( 
parts of maize 4- 1 part of butcher’s offal produced an increase of live weigh 
of 1.27 lbs per head per day, as against i lb with the maize ration alone. 

To produce too lbs increase of live weight a lesser quantity of gram n 
needed when the maize was supplemented b\' butcher s offal. In thi 
experiment, 498 lbs of a ration consisting of 10 parts of maize and I part 0 
butcher's offal produced the same increase of live weight as 382 lbs ot niaia 

alone under like conditions, ^ j , „ j 

The addition of butcher’s offal to the wheat ration showed a dear ad 

vantage during the first part of the feed test. ^ t 1, a 

During the first 78 days of the experiment, the ration 10 parts ohik 

+ one of butcher’s offalgaveanaverageincreaseof live weight of 1,33 iK? 

day while the ration of wheat alone produced 1.25 lbs. During tha p 
riod’, in order to produce 100 lbs increase of live weight, there weie reoii 
424 lbs of the ration wheat -f-butcher's offal as against 455 ms o‘ 

tion alone. . , , 

During the last 42 days of the experiment, the pigs fed 
butcher’s offal also showed a more rapid increase of live weight, n . 
1.53 lbs per head per day as against 1.26 lbs with wheat alone. 
plus in the increase of live weight was not very, or rather not at al , 
During this period, to produce KXi lbs increase of live weight then 'w 
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. (1 ;43 lbs of the ration of wheat alone, or 562 lbs of the ration wheat 
"batcher's offal. 

4 ration of wheat 10 parts, butcher’s offal one part produced more 

increase of live weight than a ration of wheat 5 parts, maize 5 parts 
•'il butcher's offal i part, or a ration of maize 10 parts, butcher’s offal 
nart' Furthermore, the increase of live weight was more economical. 
, a similar way, the ration 5 parts of wheat, 5 of maize and i of butcher’s 
}al vva5 more effective than the ration 10 parts of maize and i of butcher's 

(69 lbs of the ration wheat + butcher’s offal produced 100 lbs increase 
i live weight at the rate of 1.52 lbs per head per day. 458 lbs of the 
ition wheat + maize + butcher’s offal wore needed to produce 100 lb.s 
icieasc (if lir e weight at the rate of 1.44 lbs per head per day. Finally, 
jij lbs of the ration maize butcher’s offal were needed to produce roo lbs 
[live weight at the rate of 1.27 lbs per head per day. 

)oo - E^daying Competition in Australia. — 1. ii.vrt.^., lusuits of the 3th Hgs-bjing 

(.jn.jutitiou held in the State of Victoria, .Vuslr.aliii, In 1915-191O (i), in The Journal of 

Diparimeni of Agriculture of t^ic/orirt, Vol. XIV, Pan 6, pp. 329-340, a lig. Melbourne, 

June igifi. — tt. Thompson D. S., Results of the 4th ligg-laying Coinpetitum held at the 

Orsftrai Kxperiment Farm, Xew South Wales, in The Ayicultmal Gazelle u! .Veic South 
Vol. XXVir, Part 6, pp. 43 ,V 437 . Sydney, June 1916. 

I, _ One year competition (April 1(915- April iQib) held at the Burnley 
chool of Horticulture, in which 570 hens took part, in groups of 6, divided 
iti) 3 sections : l) light breeds, wet fed (56 groups) ; 2) light breeds, dry fed 
:9 groups) ; 3) heavy breeds, wet fed {20 groups). The wet fed hens were, 
itlie mornitig, given a mash consisting of crushed oats, sharps, pea meal, 
at shorts and chopped liver ; at noon, tlie same ma.sh mixed with lucerne 
nd chopped beetroots ; in the evening, a mixture of grain. ’The dry fed 
eiis receit ed a ration consisting of about tlie same constituents, but sim- 
!y mixed together and not reduced to a mash. 'I'lic difference between 
legioujis subjected to the two forms of feeding w as slight, and far less than 
1 the preceding year. This proves that dry feeding, provided it is pro- 
dy constituted and well balanced, is quite as suitable as wet feeding, 
lid that the selection of the feeding should therefore be according to the 
oiiditioiis of the locality, 

'fhe total number of eggs laid timing tlie year by the 570 hens (20 died 
eioTcthe end of the competition and were not replaced) was 125 luj. of 
[hich 75 qoo, or about 226 per hen. wore furuishe'l by the jjf) hens of the 
1st section. The 114 hen.s of the 2nd section laid 25 164 eggs, or an average 
il 100,7 per hen. 

Ihe 120 heavy breed hens of the jtd section laid 2 j 055 egs, or an aver- 
se of 200.5 per hen. 

fhe light breeds were exclusively represented be the IVhite l.eghoni ; 
ke heavy breeds by tlie Black Orpington, Rhode islainl Red, Faverolle, 
iher W yandotte, White Wyaiulotte, and White Or]aiigton. 


'.i Siv ,|lsi, 


I:. I'll s, No, 




POULTRY 



1322 


POULTRY 


The 3 best groups in each section gave the results indicated in 'fapi. 


'able I. — Results given 

by the 3 best groups 

in each section 

Breed 

Total ivumbcr 

Average weight 

— 

of eggs laid 

of a dozen eggs 

lit Section. 

White Leghorn 

1 661 

694 gr. 

Do. . . . . 

1 637 

661 

Do. . . . . 

1 6^3 

678 

2iu{ Section. 

White Leghorn . . . , 


6f)6 gi. 

Do. . . . . 

i boi 

616 

Do. . . . . 

I 457 

708 

3r(/ Section. 

Black Orpington . . . 

I 507 

72 .*! 

Do. . . . 

M 47 

680 

Rhode Islaiul Kcd . . . 

1 423 

700 


The iiiaxinnmi productions obtained up to the present in Aiistr.il 
in Government controlled competitions are those indicated hy Table 
(number of eggs laid in one year by a group of 6 hens). 

Table If. — Muximum produclion obtained hitherto in controliei 
competitions in Australia. 


Breed Kumbciofcg^ 

South Australia White lA'ghorn i 5S9 

West Australia Do. i 564 

>'c\v South Wales Do. 1 541 

Queeuslaufl Do. i 364 

Victoria Do. 1699 

New Zeabnd Do. i 03;> 

\ ictoria Jtlack Orpington 156: 


Ihis last competition also brings out clearly the rapid and coiitiui 
improvement of the White Leghorn as a laying breed in the State of Victor 
1 he winning gronp of the Dookic College competition in if)0pi()03 
in T year; in the last compelitiou, the winning group laid i 
tile first 5 groups laid 8 i()0. or an average of 272 eggs per hen. 
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Jj In the I year competition ended on the 31st March 1916 there 
,1; part : ») I9 groups of 6 hens in their ist laying year ; b) 22 groups of 
j5 in their 2nd laying year which had already competed in the previous 
j[ The breeds represented were : White Leghorn, Brown Leghorn, 
ack Orpiugtou and Silver Wyandotte, 
yiie year was remarkable for an exceptional drought, and the green 
had to be reduced. The hens were given in the morning a hash of 
jtps, bran and flour with a little salt ; in the evening a mixture of wheat 
h maize ; liver once a week ; crushed shells to any amount ; and often 
somite (iiatnial magnesium sulphate) dissolved in water. 

The results were not so good as those of the preceding year. The 
jeral average obtained was i68 eggs per hen against 182 in the preceding 
,J[, The ist two groups of hens respectively produced during the ist 
ockictive year 1265 e^gs, weighing 680 grms jjer dozen, and 1227 eggs 
■)?hing 7')8 grms per dozen. During the 2nd year of production, the 
(2 groups of hens respectively have 214 ) eggs weighing 680 grms per 
aen, and 2055 eggs with the same average weight. In Table 11 a compa- 
ion has been made of the results of the last 3 competitions, indicating 
t average number of eggs per hen in the different months. 


jBLf, III- The Results of three Egg-laying Competitions held at the Grafton 
Experiment. Farm. — Average number of Eggs laid per month. 
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J915 

April 

.... b.'i 

'.l-M 

8.2 

May 

.... 14.3 

15.S 

;.i 

June 

.... II.O 

U ..4 

iO.2 

July 

... ib.4 



August 

.... -1.3 

’O.S 

l().Z 

September 

. . . ’I.3 

at .u 

iS.i 

October 

.... .11.4 

21.7 

2r.'» 

November 

.... I'j.’ 

20.7 

j 6.9 

December 

.... i 7 ._' 

itM) 

13.0 

January 

.... i;.o 

1 1.2 

iS.,i 

I'ebruarv 

13-2 

It).; 

13-6 

March 

10.6 

li.b 

S.2 


I Experiments in Breeding dilTerent Races of Silkworms, at the Silkworm Station 
of Puerto de Santa Maria (Seville, Spain). — ISoh'tin tic' hiicrmucion dc hi Eshicion 
^irnicoia, iVlh year, Xo. 6, p. 3. Puerto tie Simla Maria, Jmie 1916. 

The Table a])pen'U'(l smns up the ])rimipal results of tlicso oxjxnmcnfs. 
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Results of Experiments. 


[ W rig ht of cocoons obtained from 
I ounce of eggs 


with 

poorly 


developed 

points 


Average 
weight 
of a 

i 

cocoon j 



78653 H ; 

486 g 

Var N*" 3 

79215 ; 

I 217 


81 792 : 

420 

ViU N« 

76 796 

789 

Var, acclimatised in Si>ain .... 

73 095 

1 I 535 

Ascoli Piceno N** 

So 886 

415 

Ascoli Piceno N” 

86 280 

. 671 

Ascoli Piceno, acclimatised in Spain. 

76 181 

12504 


76 5,56 

3221 

Milan, acclimaliscd in Spain , . • 

69 798 

; 3 '96 


68 764 

; 2 041 

Fuentes Tijola . . . , 

62 262 

i 651 

Si>ani?li black adults . • . • 

61 632 

I 3«7 

Cainpocroce Cross No. 

74 633 

4 Oil 

Campocrocc Cross No. 2 

74 717 

, 1929 

CampocToce Cross No. 3 

71 >34 

1 741 


1 065 R 

|| : 


821 

ii 

112.019 

I 607 

!;2.132 

r 45 & 

;;i .759 

2 184 

1.983 

846 

1:2.020 

I 049 

';'' 2.240 

746 

1.910 

i 846 

'2.150 

' 2 214 

i2.020 

2 II4 

',2.092 

1 914 

; 2.040 

I 080 

;i. 9 S 7 

784 

;i.8oo 

3S2 

i >-750 

3429 

mi -750 


Katie 
betuLca . 


"'eii^ht [«ort; 
of silk : ; 
cocooa 
and 

that of Kc 


I ' 5 ' 8 i! 0.5 
> : 5 .SjS 1,5 
; 1 1 5 - 8 oci 0,5 

' ■ 4761 1 
i: 5'2 i 8 2 
1 : 4.834 0.5 
i: 5 . 4 i 5 ».;j 
: ‘ ^ 8•7583 
115.5204 
i ' 2 5.3504.23 

1 1 6.390 2,S 

I ; 5 .().)oi 

1 16.1503 j 
115.8805 
I '. 5 . 6602 .) 

II 5.330 2 . 1 j| 



1002 - The Migration of Fish of the Genus Wi/fi'/V, in the Lakeof Thau (1). Rorai/i 
in Comph-S-Roulus da Seancis dc la Sociili lU Bwh-.tt. Vol. I, XXIX, Xo. 11 , PP ..i:.! 

PiU'is, June 1910 . V 1 4 

The complete migration of these fish includes two displacements 
inverse directions, one'ovitward, from the lake to the sea, the otliennwa 
from the sea to the lake. The outward migration takes place duriiig 
second half of the summer (jTugust anil Septemher) ; it is coimectcd n 
sexual development, the iiidimduals passing out of the bniiy wa eis 
thelakeiiito seawater being chiefly breeding fish, the genital organs o«li 
are already bulky. Their sexual maturation and spawning takes pace 
sea. The inward migration occurs during the winter and the hrst liai 
spring, its principal movement lying between rebriiary anc . pn . 
individuals then passing from the sea water to the brackish “ 
lake belong to two categories : one are recently hatched fry from tncd 
resulting from previous outward migrations ; the others aie iiniiia 


( I f Si.«. .iN'i li. Mity N'<»- .Sir. 
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*hioli may, from their appearance, be regarded as the breeders in the pre- 
vious outward migrations, who return to the lake after spawnin<^ The 
thus present the characteristic migratory tyire which the writer has 
termed thalassotoccic ; they normally live in an enmronment of brack- 
ish or almost fresh water, pass out into the sea water for reproduction 
tiieii after spawning return to their normal habitat. 

In their outward migration the individuals pass from a less salt into a 
„,ore salt environment, fern an environment with higher to one with lower 
temperature ; the opposite is the case however (or, as regards temperature 
jt any rate there is equality between the two environments) at the time of 
the inward migration. Apparently, therefore, the differences in re'ation 
to saline character and temperature play no predominating part in the phe- 
nomenon of migration, since the displacements take place both in the posi- 
tive and negative direction in reference to these conditions 

This is no longer found to he the case however with regard to dissolved 
ovygen. The researches of the writer on the outward migration have 
shown that the sea water of the coast at tliat time is always richer in oxyeen 
than the water of the lake. In the same way, at the time of the inward 
migration the saltish water of the lake is richer in dissolved oxygen than 
that of the sea. In both cases, tlie two inverse displacements have the com- 
mon condition of being directed from a less oxygenated environment to- 
wards an environment better provided with dissolved oxygen. 

The displacement of the migratory fish in botli directions dots not take 
place at haphazarii, but is connected with the presence and duration of the 
currents existing between the sea and the lake. At the time of the outward 
migraticin the majonty of the migrating fish only go to the sea when the 
sea water currents flow towards tlie lake, and thev pass up these currents 
smmniing against the stream. In tlio same wav, at the time of the inward 
migration, the pnncipal displacement towards the lake is effected agaimst 
the ciuTcut when the waters of the lake are jiassing to the sea The whole 
tiling takes place just a.s if the migratory fish did not decide to travel and 

accomplish their migration until -after Ihev had been touched by waters 

dissimilar fiom those in which they had hitherto been, and as if' such mi- 
gratiun only consisted in their luaiiit.aiiiiiig themselves in this new environ- 
ment, passing along it by gradual stage.s until the place from which it has 
its ongin is reached. 

llicse considerations lead to .several conclusions bearing on the migra- 
tion of fish : ■■’ 5 

i) Ihe Miigil of tlie lake of Thau exhibit a simplified tvpe of repro- ' 
Inc five or genetic migration, as tliey need only travel a few miles to accrai- 
) Isti spawning. This type, liowcver. is complete : the indications it provides 
® simplification are therefore of great importance, as accessorv cir- 
■miotaiices to winch otherwise one may be tempted to attach great iii'iport- 
<^110 not here come into operation. 

i) This reproduetory migration, in its two iinerse directions, pos- 
'ss an external deteTiiiiniiig cause, due to tlie direct action of the sur- 
' ‘ '"1 nieduiiu. In order tliat it may take place, it is essential that the 
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alternating cunents set up between the sea and the lake should exercise a 
differential excitation on the individuals who have reached the stage oS 
readiness for migration. This migration therefore clearly bears a charac 
ter of tropism, as the immediate influence of the environment plays a pa, 

^ 3) T^is tropism is chiefly of a respiratory kind, as the individnap 

whatever the direction of their movement, always pass from an ein-ir®. 
ment poorer to one richer in dissolved oxygen. These conclusions are not 
merely interesting with regard to the special case of the Mugil. They also 
bear on several other migratory' fish, the journeys o which are longer and 
more complex. It may be readily assumed as regards these latter that the 
cause of the migration consists either in a reproductive instinct whkh force; 
the senctic individuals towards an environment necessary tor the futan 
development of their spawn, or in an inherited memory which would call 
these individuals back to the ancestral environment at the time of thei, 
reuroduction. None of these reasons of a psychic character and hypotha 
tkal nature could be pleaded with regard to the the _ migrations 0: 

which as has been seen, have for their principal cause a tropism of a respi 
ratorv character. The writer, from the previous observations the sene 
of which he is noiv continuing, holds that this cause is likewise the om 
governing the spawning migration of the Salmon. 

The method of biological investigation which seeks to estabhsn thi 
curves of variation of the differential circumstances of environments ii 
problems of this kind, and to follow the variations in these curves in ordei 
to determine those which constantly agree with the variable and successivi 
dispositions of the individuals is the only one which can produce reliabli 
results These results are of two-fold importance, scientifically m lespec 
to the theory of migration, and practically with regard to fish breeding a;i( 
fisheries, provided that they are based on immerous and repeated observa 
tions so as progressivelv to eliminate with certainty all secondary circiini 
stances of the character of mere coincidence. The water therefore propose 
to continue these researches, and to undertake them on a larger scaleji 
order to arrive at the most pirecise possible conclusions as to the detei 
mining causes of migration. 
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1003 - Production of Agricultural Machinery in the United States in 1914. - F.imh 

't,kmmt AVa's, Vol. XXXVII, No. 25, p. i.s, i table. Chicago, June 22, 19 '(> 

' The Census Office of the Department of Commerce in the United 
has published a preliminary summary of the results of its enqiiiij into 
production in iqiq, compared with. lOon. 

Replies to th.c list of questions of the llcpartmeiit were sent In /, 
works which manufactnriHl agriciiltiind machinery in iqiq. to on 
\ alue of S168 120 (132. In Kjoq returns, the corrcspoinUng figures Im 
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works and 8149 318 544, so that during the last five-vear period the 
j]iie of the annual production increased $iS 802 088, or 12.6 %. 

The machines which mainly contributed to this increase are enumerated 
Table I. 


IABI.E I. - Machines with maximum increase of production from 1909. 


Classes of Madunes 

Number of mactames nade 

1 ~~ 

In 1909 1 in 1914 

Percentage 

increase 

eapei"-" 

136022 

■ 

215 386 

58.3 % 

pTOg-tooth harrows 

114341 

118 247 

64.6 

rills 

144616 

199 805 ' 

38.2 

3rn (maize) buskers and shredders . . . 

I 298 

43.38 

234.2 

aize harvesting machines 

19 819 

.52 087 

162.8 

eai haiveslinB machines 

I 650 

3805 

118.5 

ottoi: sowers 

81 826 

lOI 256 

23-7 

utato planters 

23 M2 

37276 

61.4 


Table II gives a comparison, for ipcKj and 1914. of the value of the pro- 
uction of the principal classes of machines and of the total production. 


.ifliA 11 . - Compared value 

of the production 

of agricultural 

machitics 

in 

1909 and 1914. 




Year 1 909 


Percentage 
increase (-si 


(854 works) 

( 7?2 works) 

or reduc- 
tion (— •} 
(- 9 “/ol 

iililiL' machine.* 

S,i 7 110595 

3<)<'52 90 J 

'■ 5.9 

laattTs and sowers 

1230620; 

12 26h 156 

— 0.3 

laiveiiiiig implements . . 

35 250 S40 

40 .561 .(72 

: 15-1 

ladiines fur separaliiig gniins and seeds 

etr.l . 

I I 3S8 986 

I.iySo 154 

- 20.7 

liter machines and s|iarc purls fur iiu- 
cliia^s of every discripUon |i, „j„ 

<>0 211 327 

- 21.3 


.1112 3(>2 

I .}<«' 3 'jO 

— 53-5 

value (if production , 

$ 1 I'l.ilh 51 1 

JoS 1 >"‘'^2 

• 12,1' 
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1004 - “ NiSCO Manure Spreader. ~ The implement and Machinery Review, Vol. 4, 
494, p. i97» I fig. I^omion, June ist, 1916. 

In this machine, built by the New Idea Spreader Company ptd 
Guelph. Canada, the caracteristic part is the spreading mechanism, 
lies behind the cart. : it consists of a winged-rotating distributor 
steel), which, in revolving, spreads the manure over a width of about 



• N’isco < Maiiurt Spreader. 


to 7 feet, and also cruslics the lumps of manure which might have pas 
intact between the 2 spiked pulverising cylinders which feed the spread 
regularly and uniformly. 

These 2 mechanisms are diiven by 2 endless chains driven fronif 
rear wheels of the cart. 

The machine can lx: adjusted so as to spread 3 to 18 cart-loads i 
manure jrer acre. 

1005 - Fore-carriage for Harvesting Machines. — kxoiiloch u in Dmini, in 
■dirlschalllithi' Prcsic, .nril Year, No. 62, pp. SiO-.p;, 2 lig. Hcrliii, Ausust 2, i jiA i 

The fore-carriages constructed in agricultural machine vvorkslia 
are generally complicated and consequently expensive. To jirorido fv 
the small fanner with the advantages of a good fore-carriage, the wnt 
has designed a simple, practical and inexpensive arrangement ol this tiij 
which can be built by any milage smith. Figures i and 2 show the toj 
carriage in a jjlan view and longitudinal section respectively. 

The axle a is a simple square bar of iron {30 y. 30 min), carrying vm 
b, i metre apart ; the wheels of a scarifier may answer the jiurpose d 
fectly. In the middle of the axle a hole is bored in which n stvoii,:; pimtj 
c (from 20 to 25 nun in diameter) enga.ges, fitted in tlic midille with a "a’l 
20 nini in height, and lockcxl above by a Hat key, and below by :i suit 
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'J^o the axle there is rigidly coimected the shaft /, which carries the 
^Iig-lrees g and the cross-member h. Instead of the shaft fitted prevriously 
the harvester /, there is a U-shaped iron piece 2 rii in length, the front part 
ivhich is swanneck-shaped while the rear part carries a wood piece 65 cm 
length screwed to the U-iron. The curved front part of the iron U-piece 
jries a flat iron square i of 50 X 10 mm riveted to it, and pierced with a 
, 30 mm hole to take the pivot pin. Further, to the U-iron there is 

so screwed a solid iron rod m 1.3 metres in length, to prevent the rakes 
jni fouling the guides when the vehicle turns. 


Fore-carriage for Harvesting Machines, Knobloch Ivpe. 




This fore-carriage may also be used for mowing machines. For this 
pose the axle has a sec(/nd liole it. 10 cm from the centre, in which the 
ot pin c engages. 

Ihe shaft being, in the mowing machine, fixed from 10 to 15 cm higher, 

leiir curve of the swanneck is made from ro to 15 cm shorter. 

liith this fore-carriage, turns of (jo" may be made both right and left, 

I the machine may be backed if desired. The fore-carriage can never 

because the point of attachment a lies very low, TTie front axle is 
oable to describe an angle of more than 43“ horizontal rclativelv to the 

II axle. 
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1006 - Apparatus for Extracting the Oil from Oily Substances by means of Non-infi^ 
mable Solvents. — Ciapktti Gino, in vitalia agricola, 53rd year, No. 7, pp. 2(>S-3oi,_ j 
fig. Piacenza, July 15. 1916- 

The small open-fire apparatus represented on the appended figure jj, 
mits the economical extraction of the oil of oily fruits and seeds and 
residues (lees and cakes), even on the smallest farms, by means of solvdit; 



Apparatus for extracting oil from oily substances by tile airl of non-infiumuuible snlvciit,. 

which are non-inflammable and non-explosive, and also harmless and pin 
sant in smell, such as carbon tetrachloride and ethylene triclilorido. 

These two liquids, insoluble in water, dissolve fats in a larger propur 
tion than benzine and carbon bisulphide, while possessing the advaiitag 
over the latter that they require less heat and less water for the process q 
evaporation and condensation. Although carbon tetrachloride 
than carbon bisulphide, it is nevertheless cheajier to use, owing to h 
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.[jjt it undergoes far smaller losses during the process of extraction, which 
jj addition is carried much farther : while carbon bisulphide leaves up to 
j . 0 ,; of oil unextracted, with the use of the tetrachloride this loss does not 
.^ceed 1.6 %• Finally this solvent very rearhly gives up the oil extracted 
'nith which it does not form an emulsion as does carbon bisulphide) and 
f the seeds or other oily substances to be treated are not deteriorated, an 
,jl as good extracted by .pressure is obtained. 

The essential part of the apparatus in question is an extractor A in 
fhicli a metal gauze basket is suspended containing the oily matters to be 
iubjected to extraction, broken up to allow of easy access to the solvent, 
[he latter circulates from below upwards by means of the leaching-tube 0 
iiid thus effects the e.xtraction of the oil in the form of a solution which 
jatheis at the bottom of the extractor. The vapour of the solvent, rises 
hroiigli the pqie H, and is then conducted through the pipe M to B, where 
t condenses in a coil cooled with running water. By using the tap’p, the 
xffldersed solvent may be made to return to the extractor, or through the 
pipe I it way be made to pass into the tank C. 

When the extraction is complet^, the extractor (placed on a furnace) 
sheeted either with an open fire, or in a water bath in the case of delicate 
)ils. In this way the bulk of the solvent is eliminated from the oil solution 
»llected at the bottom, and afterwards, in order to remove the la.st traces 
lot air is injected into the extractor by means of a small force iiump. 
iVheii this is done, the oil can be drained off by opening the tap R. ^ ' 
The waste heat of the furnace is used to heat the drier D, where the 
jroken up oily material is kept for .some time before extraction. 

The apparatus being airtiglit the losses of solvent are verv small 
To accelerate the work and make it continuous, the apparatus is made 
nth 2 extractors, one of which is in operation while the other discharges 
iiid recharges for the next operation. “ 

The appliance is easily managed, and does not require more than 
forkmen. 


loot Appliance for Burning Tree Stumps in situ. - Sdnaific Amma,,. wi. cxiv. 

No, 25, p. 643, 1 fig. Xcw York, June i;, 1916. 

This appliance, which is termed a " stump-burner ", being a .sort of 
jortable stove tor charring anil destroying wood, was recently tried with 
«TOs by a large forest working company iu Mississipi (United States) 

It IS placed on a slump, and the latter subjected to slow combustion 
iDtil completely charred, during which time the heavy oils (heavy ijroducts 
1 dry distillation) .are collected. When these operations have been coiu- 
«cd on one stump, they are rejxMted on another, bv carrving the appara- 
"s to It, and so forth. ’ ’ 

capable of rendering great service on cleared forest 
o , V «'“'vation. as it greatly facilit.ates clearance, 

iiat riborious rooting u[) of the stumps by ordinary means generally 
‘'‘jritroys the stuniiis to a .sulficicnt ilejitli to allow 
K'rtrg without needing to cut roots or carry out any [ueparatorv soil 
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work. At the same time this process is advantageous from the ecouojjj 
point of view (provided the stumps are thoroughly dry) as it yields prDilm.)^ 
the value of which may entirely cover the costs of extirpation. Thus, an 
ordinary pine stump gave, in addition to excellent quality charcoal, ahom 
15 gallons of heavy oils. 



Battery of Tree-stump burners in operation. 

1008 — Review of Patents. 

■ Tilutl’c. 

Germany 2S6 313. Subsoil i>loUiili. 

2^6 514. Orippt-r wIktI for uioior pluuyhs. 

286313. IIoT>c hoe. 

286 316. Return mecbiuism for cabU-luuiled ploughs. 

286317 — 2S7 810. Arrangement for ploughing, with 1 portable cudm 
driving hy cable 2 ploughs with return ineehaiUNiii, h( 
tween which it is set up. 

280 318. Motor plough with rear supiKJiling wluel, running t>ii iht \i:i 
ploughed land. 

287081. Furrow or ditch digger, especially for plantation. 

287082. Motor plough with driving gear for the steering wheel? 

287 100. Regulating and clearing mechanism for plough whe el?. 

287130. Rotary screw digger. 

2S7 443. Ploughing machine with adjustable frame carrying i)lnu,i;h -liiifc 
and coulters. 

287 4S4. Drill with several rows of teeth. 

2875/'. Field harrow capable of use as a grasslaml levelUr 

287811. Method of fixing plough liTKiie.s. 

28S015. Rigid frame hoc cairying the working ixirts andidiniol 
shaft sui»iM»rl. 

28S Amuigeinenl to prevent side <lisplaccments of (hi beaiiiin 'vlifii 
ploughs. 

288 8.J5. .A sprung jilough bt^ly. ' 
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288 846. Tillage machine driven by motor and impelled by the alternate 
action of shovels dicing into the ground. 

288 882, Method of fixing harrow teeth. 

288 883. Drill acting as a borer in the soil (i). 

28q 482. Anfibalance mechanism for tipping ploughs. 

280 536. Carriage wheel for motor-driven ploughs and other tillage ma- 
chines. 

289 558, Portability device for wheel ploughs, 

tfiizetlaii'l 7.10.10. Tilling machine. 

Lited Kingdom 3 5T7 Subsoil plough. 

States I 183 300 — I 185 500. Plough legulators. 

” I 184 707. Horse hoe. 

I 184 832. 2-row maize cultivator, 
r 184 900. Double-hreasled ]dough. 

I *84 754 — -*t 1H4 768 — I 186 130. Harrows. 

I 185 238. Device for raising and loweimg harrows. 

I 185 324. Subsoil jdoiigh. 

I 183 325 — i 185 504. Ploughs. 

I 185 857. Plough disc. 

I 183 923 — I 186 515: WTieel plouglis. 

I 186 355, Weeder. 

I 186 36'5. Le^•cUer for i)loughed land. 

I 186 441. Disc plough. 

/fraintn^ and Ini^atioyi. 

iiaiiy 287 809, Device for drying peal beds, marshe*, etc. 

2S9474. .\utomalic |>ond-emptying arrangement lor irrigation. 

2898:1, Drains. 

Manuu DistribuHon. 

many 288324. Liquid manure banel with distributor. 

288 350, .Appliance for dissolving nutritive salts in irrigation water. 

289 973, Manure spreader. 
w\ Stale? I 185 T33. Manure spreader. 

.Scja'jH? and Plantino. 

many 286694. Elevator for uniformly distributing Itodies of different sizes 

particularly for |)olaio planters. 

287 336 — 289 887 — 289 921. Potato [danters. 

288042. Drill for sowing at variable depths. 

288070. Drill with wheel for tlibbliug plants. 

Cultiz’-ftion. 

168 186. Glass'housc- 

tmany 287063. Automatic arrangemeiu for watering flower beds. 

287 069. (»lass-hoiise window with wooden sash having gro<jves in which 
the glass {xuies may be inserted. 

287 203. Nozzle for garden watering hose. 

288 933. .Arrangement for heating the ground by tubes placed therein, 

fi) 8ee B. Februarv 1916, No, 2i“, [Fd.) 
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Spain 

Unilt'd Kingdom 


France 

Cernrany 


United Kingdom 


Geiinouy 


Netherlands 
Uiiiied Kingdom 
United Stales 

France 

Gtriuany 


189 787. Detachable cement frame for hot beds. 

289 788. Arrangement for lopping branches by means oi a citoilaf 
fitted at the end of a rod and driven by a pulley vviti] 
289805. .Arrangement for regulating the spead of rotation ot watefij 
appliances. 

280 954. Sash for beds with arrangement by which several at a lim^ 
be opened or closed. 

62 202. Vine snlphurator. 

^ 908. Compressed air sprayer. 

4 475- Sprayer. 

Control o( Pfsts. 

4S0015. Enclosure for catching rabbits, rats and other small imiinai; 
>87 772. .Animal trap. 

288 118. Method of destroying insect crop or house pests, and pre'cnli 
clothing, furs, etc. from injury by them. 

285 .122. Fly trap with clockwork movement. 

288 538. 'Vild animal trap. 

289 330. Ditch arrangement for protecting crops against injurious anin;a 

jwrlicnlarly weevils. 

289 462. Fly and gnat trap. 

025- Trap. 

Hotvesihis Forage, Ccrc:ils, C'C. 

286 62s. Harvesting machine with 2 cutting liars, one mowing tiu.h ni 

Uie ground, the other located behind and above Hic rir; 
287186, Scythe hammering machine. 

288832. Scythe hammering machine with revolving anvil, 

’88 884. Rake drum for l>inders, revolving as soon as a rake htn : 

together a given immbei of straws, 

289 7S6. Sevthe and sickle hammering machine. 

289953. Locking <leviee for the liolt screws used to faslvii ibi i.dli 
cutting kirsoii mowing machines, 
r 407. Haymaker. 

3 480. Machine for mowing lice, i»ai3ynis and other afiiw'.ic rplaiiis 
I 184 79U Maize harvester. 

I 183213- blowing machine, 
j 185430 — 1 185503 Horse-drawn biy rake. 

Root and Tuber ( ro(>s. 

,7s. ,6,. Apiiliance fot iiilKiiiii.,; b«'l .nirt "thL-r iiiachiiic fcirM<lr'! J 

iTOt)S. 

2, So 275. Machine for liftins Is-'cls troni 3 rows at oiicc, with 2 nljisiil 
moukl boards fixe«l to a share. 

287 337. Machine f»jt lilting beeis, 

287418. Alacliine for lifling potatoes, with loose chains adaifdiis ihe 
selves to uneven ground. 

28; 446. Machine for topping beetrofUs on several rows at a tiaK 
2S7 710, Thrower wheel with forward driven forks for [xHato iiwdiini; 

288 253. Beet harvester with mechanism for throwing the bcvls 
288 254. Sorting drum lor potato lifting machine, consisiiH^ of 

with different meshes engaging in each other 
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, ^ I 185 540. Potato, earthnul, clc. harvester. 

185785. Beetroot harvesting machine. 

Threshing, cleaning and sorting. Gratis and Seeds. 

287 131. Automatic thresher feed with arrangemenl U>r cutting the binder 

string. 

287537. Shaker for grain sorting. 

288 479. Appliance for sorting coffee, dried leguuiinosae and other smls. 

289 458. Sorting cylinder with lining made of metal fings or spirally wound 

metal wire. 

289559. Fan for threshing machines. 

61 942. Thresher. 

^,d States r 185957- Threslier. 

'X onveyance , handling and prtservation of crops. 

158 058. Protective guard for fruit baskets. 

158 091. Apple sorter. 
j68 152. Silo. 

168 358. Exterior arrangemem for hoMing together the i>latik« foiming a 
silo. 

168 484, Guard device tor banana bunches. 

287083. Coupling for forage cutters. 

287 loi. Straw-press. 

287 102. Straw-press for han<l binding. 

388 174, Potato, apple, etc-, peeling machine 

288 351. Trellis-work support for stiawberries and the like. 

289 315. Chopping machine wdlh sifting arrangement. 

289 516. Arrangement for cleaning gooseberries and removing their stalks. 
289 457. Mechanism for jxirallel direction of the fee<l cylinders ot forage* 
cutters. 

289459. Forage cullers. 

289 460, Press for cut forage, chofi anti the like 

389 }6i. Chaff cultc-r with bent plate having convex cutting edge and plate 

for compressing the straw (i». 

289 922, Strawpress with oblique coinpres-ion chamiel and uco<lle entering 
frtnn Ix-low. 

1 Oi 999. Straw and hay elevattir. 

'edaiid 77 Cart for hay and cereals, 

ed States I 185 155, Forage cutler. 

1 185 45;. .^pi>liance for cttmtucssini; grass in <ikis. 
t 185 777. Straw can. 

1 185 8,45. Forage pre-sp. 

! 185302. Macliitjc for chopping ft)ragt‘ fur en.dlage. 

I 186 505. Machine frtr making straw stacks. 

Liiv.stock Feeding. 

liaiiy 289 923, Mullijdc feed apjiaralus with ftKKl sltiragv tank. 

lc<i Kiiigiiniii 4 134. Trough. 

Industries depending on i-egetabU ptoduiis. 

9782. .Ajipliance for improving wines with high alcoholic aniteiit. 

iF.d.) 


I'i I’, .tprit 1910, No. 429. 
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62 035. New system of ferro-concrete receptacles for wines. 

62 166. Appliance for extracting vegetable oils, particularly frott ^iiv, 
3651. Bottle-washing machine- 

3 690. Melho<l of extracting the albumen from the residue? or 
vegetable oils. 

3 ft5^. Method of filtration of otne juice. 

4 066 Bottle filling and capping machine. 

7 )<itVy Industry. 

i6ft 502. Chum. 

288 552. Milk cooling and aerating machine. 

28S 71 1- Centrifuge for milk and other fatty liquids, 

288715- Centrifugal dmm with false bottom for discharging skim mi 
289412. Suction milking machine. 

289 337. Safety device for centrifugal machines for milk and othprfa 
liquids. 

289 560. Churn with turbine-driven beater. 

3 782. Skimmer. 

Steering and hauling agricultural machines. 

287067. Steering mchanUra for agricultural machines with front wh? 

mounted on pivoting a.xle arms. 

287980. Tractor for tillage machines. 

2S8 235. Coupling a train of agricultural machines with a tractor 
United States i 168 yio. Tractor. 

Miscellaneous. 

Gcimauy 2S6 805- Calk keys for horse shoes. 

287847. M'ickertvork for fvnccs. 

28S 421 — 288 480. Arraugements for untying cattle in the bjTe. 

288 738. Incubator with arrangement for healing and moislenint ihci 

intioduced- 

289 055. Eel catcher. 

289 329. Horse-shoe with non-slipping fitting. 

289 757. Dog-training device. 

1009 - Automatic Watering of Dairy Cows (i). - Ringelmann max, in a 
cuUttre pratique, Vol. 29, Xo. 13, pp. 226-227, 4 fig- I'aris, June 29, 1916. 

A simple and inexpensive system of watering cattle consists in ptciv 
ing beneath the manger A (fig. l) a canal B in which the water is mamtaii 
at a constant level x. To the right of the place of each animal, a mount 
is fitted in the manger which can carry a shutter a, hinged on 2 pivot 
and which the cow pushes to a' in order to drink at B. The shutter mvasu 
24 to 30 cm in width, and 20 to 25 cm in height. 

Instead of using this patent system it is snfficieut to place at en 
second stall a small trough A (fig. 2) made of cast iron, stone or cane 
in which a pipe a, connected to the main b. would ensure a standard e 
of water x. To avoid injury, the main 6 may be accommodated m a gr« 
cut on the outer wall y of the crib c. The stone or cement trough may 

(£i.l 


Spain 

Unite<l Kingdom 


Canada 

Gennany 


United Kingdom 

Germany 


(1} See B. 1914, No. 275 - 
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bv a small wall u. The cast iron trough is fixed by lugs by means 
bolts or wood screws, according as the wall to which it is attached 
nad.; brickwork or wood. 

Fig, 1. — WaUring arrangement beneath manger. 




RURATv KCOXO^nCS. 

0 - Results of Farm Management Demonstration Work in U. S. A. — oodd.uid l. h , 

ill rv'CccdUviS. oj ihc 5ir//i Annual Mcfting of the Anuyiam Farm Manm^iniaU Assoeiadnn, 
I'akdcy Cti/, <1-10 Au^nist PP- -(»- 33 - WiU'ihingU'n, 

The bill which authorised the establishment of the Bureau for Economic 
iprovement of Farms in the United States Department of Agriculture 
i5passed on the 13th July 1914. The report of the rst July 1915 shows 
the work has been started in 21 States, and that during the period of 
wnisation in the first year, considerable work was done and noteworthy 
■Egress achieved. 
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The work of demonstration was carried out in 105 difierent zones 
in the 21 States in question in the territory of which the Bureau fuj 
to now been instituted, and comprises the economic study of 8 032 fj, 
For 5 009 of them the compilation of analytic data serving to bring 0 
clearly in the form of " Farm Analysis Records ” the organisation ancles 
nomic results of the farm has been completed; i 952 of these records rvf 
returned to the farmers concerned, after careful critical study on the m 
of the officials who had prepared them (farm compilators) , The discussi, 
which took place in this connection concerning the organisation of the fat 
and desirability of its modification resulted in 542 farmers approving aadb 
ginning to carry ont certain proposed changes, and 1 439 farmers adoptijo 
system of accounts which will in the future enable them to supply rm 
accurate particulars tor the analysis record, Othqr farmers, to the iiuml) 
of 876, applied for farm demonstrators to make a second visit to their fan- 
in order to obtain advice in connection with reorganisation. 

The considerable work accomplished since the outset i. e. durinc-ti 
period of organisation, is largely due to the co-opieration of the Farm E- 
reaus and County Agents in the different counties and the Superior Schoe 
of Agriculture. The chief object of the federal farm economics iinprav- 
ment demonstration Bureau is to guide the county agents in this examin; 
tion of the organisation of farms in their region, in order to come directivl 
the aid of the farmer who may have adopted an organisation which caa® 
yield him the normal reward far his labour, and who nevertheless maintaia 
this system. They will point out to him the difference between the result 
of the organisation adopted by him and those normally obtained in the bel 
where he operates, and between such results and those secured by more sii! 
ful and smart farmers who manage to get the largest possible reward fo 
their labour. 

ThisJFarm F.conomics Improvement Demonstration Bureau has beo 
successfully established in 21 States, and has above all rendered evidei 
the fact that in each region the economic results of the farms varies withii 
wide limits. From the figures relating to 4 400 farms hitherto compila 
it is ascertained that the general average of the reward of labour of tfi 
farmer was about § 400. If progressively organised farms are divided inti 
5 groups of 880 farms each, the ist group, which represents the highd 
reward for the fanner’s lalxmr, has an average of about § 1 500; the 2nd group, 
about 8 700 ; the 3rd about S 350 ; the 4th about $ 100 and for the 5th thi 
loss is about S 600. 

'riius, ^/s'of the farms not only yield no reward for the manual labour ™ 
management of the farmer, brrt in addition leave a deficit of .8 600 ea 
onjan average on the return on the capital reckoned ats %andtherewa 
for the labour carried out by the members of the farmer's family. 

The Farm Economics Improvement Demonstration Bureau is intend 
chiefly to come to the assistance of this last class of farmers, by pointi 
out to them the standard organisations in the zone where they operate, 
well as those of farmers securing the best reward for labour. 

The appended Table shows by way of example the method of coi 
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jrison of the farm analysis records adopted in criticising the farms of 
i\vest return. 

jii view of the importance of maize-growing in the region in question, 
m /? shows that it has a unit production superior to the average of the 
^on and an index of realisation of the products of livestock much higher 
iti the average, and better than that of the most paying farms. The low 
vard to farmer, below the average, is exclusively due to the insuf- 
lent area of the farm as compared with the unit of labour of the men and 
(ses used. The owner of the farm A, who possessed a smaller farm than 
rented an area of land which enabled him to get rid of this disadvanta- 
niis factor, considering that the normal farm in the region covers about 

0 acres. He thus secured a high reward for his labour, in spite of the low 
iciency of the conversion of feeds by his cattle. From a study of the va- 
)[is organisations as compared with the standard organisation represented 
■ the average of a large number of farms (50 to 100) for each zone studied, 
actical indications are drawn for farm organisation considerably reducing 
g practical apprenticeship of farmers, and laying the rational bases for 
mi organisation in each agricultural region. 

From the experience gained during the first period of organisation 
this important demonstration Bureau, the following conclusions are drawn: 

1) In each region some farmers obtain results much in excess of 
le average from their farm. 

2) These farms paying better than the others are not ease' to di- 
ingiiish by mere external examination, on the basis of the more or less 
)od condition, the more or less high quality of the livestock, or the total 
[the cash receipts. 

3) The only reliable method for comparing the economic result ob- 
lined by a farmer with that of other farmers in a particular region consists 

1 comparing the respective labour incomes (i). 

4) For the majority of farmers who wish to im])rovc the economic 
suits of their farms it is extremely useful to determine the labour reward 
the farmer, and if it is too low, to analy.se the organisation of their farms 
its various component parts, and afterwards to compare the data thus 
dated with those of other farmers working under like conditions. 

5) It is comparatively easy to make a brief analysis record of organisa- 
on, to calculate the farmer’s labour income, and then to pass on to a 
itical comparison of these data on other farms, in order to determine the 
Eces.saiy changes in such organisation, 

6 ) Farmers generally are very favourable to this work of denioiistra- 
ve research, provided the work is put to them in the proper way and at 
ke right moment. 

7) County agricultural agents and the teaching staff of schools 


Cl I’hi' la bum of the tanner is citlculntcti by tleUueting trom the gross tmieeeds the e.\i)euses 
vipital interest at y The expenses include the laljour [KTiormed by menilrer.s of the 
le s taniily, reckoned accordinp to equiviUent watjes tor hirtsi lalx'ur. t>n the other imnd 
lann piijdiicts cntisnined by the f.irmer’s laniily do not aiqKrir. (Ld.) 
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Comparison between Farms in the County oj Iowa. 



Farm 

A 

Average 

of 

13 best farms 

Average 

of 

62 farms 

FaitE 

B 

Farmer’? labour income . . 

S I 231 

.3 1,050 

S145 


iist* of farm: 





Total area 

282 acres 

18S acres 

171 acres 

’00 an, 

Cultivated area 

234 

144 

125 

70 

lyivestock units 

18 

24 

21 

12 

Total receipts 

s 3 393 

$3 2H 

$ 2 430 

8159; 

Quality 0} Busimss: 

Livestock: Returas on Sio'* of feeds con- 





<umed 

S 102 

S 130 

$ 119 

•8 I6j 

Crop ytdiis : 

Maize bushels per acre 

50 

43 

38 

■(0 

3 J 

Oats " " » 

37 

40 

37 

Hay tons 

1-3 

1.6 

1.6 

1 

Effidi-ncy of labour : 

Crop acres per man 

102 

85 

75 

.59 

Crop acres per horse 

37 

22 

iS 

12 

Diversity of business : ■ 

Principal receipts: 

Maize 

.S680 

S813 

$615 

SjDD 

Oats 

584 

304 

240 

- 

Pig breeding 

843 

868 

685 

6S0 

Cattle breeding 

558 

536 

359 

355 


ni agriculture well trained by a farm management demonstrator simdil; 
become capable of rapidly ascertaining the reward of the farmer’s laboiii 
and making the comparative examination of organisation of different farms 
This special competency of the persons who are at the heads of local a»n 
cultural interests in this branch of rural economics forms the first dirfc 
object towards which the organisation of this Federal Bureau tends. i 

8) Many farmers easily succeed in comjmting themselves the rewaij 
of their labour, and analysing their farm, under the guidance of the loc) 
farm Bureau, and this is the final object aimed at by the central Govei 
raent in establishing this Institution, 

9) The Farm Economics Improvement Bureau is furthermore higl 
useful to the county agriarltural agents and these whose duty it is to «at 
over local interests, as it affords them the means to getting a better hw 
ledge of the real agricultural conditions of their region, and the problei 
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[lich farmers are called upon to meet, by bringing them into touch with 
j. farmers in a form very promising as regards agricultural progress. 

(jrop YieWsand Prices and Future Food Supply in the United States. — wakres 

i- }-' in Cornell University, Agricnllural Experiment Sttalion of the CoUc_£,e of Ai^riculture. 

of Farm Manai.cmctit, Bulletin J41, pp. 185-31.3. Ithaca, X, Y,, Kebruan’ 11414, 

prom an examination of the unit production of the principal agricultural 
roducts in the United States from 1879 to 1912 and their prices from 
fo 19^2, the writer derives the following conclusions, which present 
^[jeral interest from the point of view of the future direction to be taken 

V production. 

' The gross prices of agricultural produce from 1905 to 1912 are found 
obe above those of the average for the last 73 years, as shown by 

he following table : 





Average 

Average 




for 73 





years 

_ 

Maiac 

(X'ew York) 

jxir biKhcl 

S 0.66 

S 0,66 

\Vii:ter wheat 

(New York) 

per bu.'^hd 

j 2.5 

1.04 

Cotton 

<Xcwv York) 

per i>oun'l 


0.118 

I’litatocs 


jier bushel 

0.65 

0.63 

Oiib. 

(N>\v York) 

per bashcl 

f'45 

0.47 



per bushel 


6,78 

CattU' 


IH.T bushel 

'■;4 

6.^7 

Shct'p 


)HT bushel 

4.00 

4,2-) 

Butter 


per pouji'l - 

o.> 4 ^ 

0.362 



per tlozeii 

0.336 

0.287 


The prices obtained by farmers for animal jiroducts are seen to be 
ove the average, but those of cro[>s arc nearly equal to or below the average 
r the last 73 years. During an entire generation, in the period of settle- 
ent of the great prairies in the West of the United States, the prices were 
:rv low, ,so that in comparison with this period the present prices are no 
lubt high, but very little exceed the general average for the long period in 
lestion. During the last 10-15 years the unit production in East Missis- 
ppi has increased rapidly, while before that, especially towards iS()o there 
as a period of low yields and abandonment of the countrv'sidc by young 
ira. due to the excessively low price of products. 

Farmers, generally si>eaking always succeed in increasing the 
ait production as soon as the prices of products are barely sufficient 
) justify the increased expense required to obtain an increase in produc- 
oa. In each county of the United States there are still considerable areas 
' laud which might be brought under cultivation by clearance, drainage, 
ligation, etc,, but the extensions enabling the production to Ire increased 
itlioiit increasing the co.st prices are henceforward very limited. The 
inis to be cleared , drained , irrigated or heavily manured are expensive lands 
idtlieir piodnct.s will consequently be dear. When once an average unit 
toduction is attained, every bushel of production obtainable above this 
lerage generally costs more than the previous one. The limit of prodne- 
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tion per unit of surface in the United States is far from being attained, b® 
the phase of production at cheap cost price has been passed. 

The farmers rapidly adapt their production to the price of products 
and if the present prices are maintained the production will increase, and if 
they go up still further the production may grow considerably. 

There is apparently no likelihood of the prices paid to farmers for then 
products showing a iiermanent decline. There are some means, however, 
by which the price of products to the consumers may be reduced The prt 
sent mechanism of the distribution of agricultural products to consumers 
is exceediiiglv expen.sive in the United States, and a great part of the es- 
penses entailed might be eliminated. A sum ranging from 50 to 66 % of flu 
price paid by the consumer does not reach the producer, and the greater 
portion of this percentage is absorbed by the town distributing mechanis®. 
It is estimated that one- half of these expenses could be eliminated ; such a 
saving in distribution would of course entail a change of occupation cf j 
large part of the persons occupied in the present system. 

Necessarilv, in proportion as the jxrpulation increases, the consiimptfoi] 
of the less expensive commodities also increases, and beef is one of the mciii 
expensive agricultural products, because in order to obtain it a considerable 
quantity of cultivation products must be converted. It has been calcnlatei 
that a given quantity of cereals can feed a number of persons five times 
greater than the meat obtainable by transformation of these cereals. With 
the increase of population, the price of cereals goes up more rapidly than that 
of meat. A given quantity of products converted into milk produces a 
larger quantity of commodities intended for human consumption than tvtiuM 
the same quantities converted into meat ; consequently the number ol 
dairy cows increasses almost parallel with the growth of the jrropulatioii, 
The United States possess one cow to five head of inhabitants. In addi- 
tion to the milk, this quantit.v of dairy cattle yearly supplies a calf, aeon 
and a bull to the butcher for each family. 

Pigs convert the food intended for animal consumption more economic 
ally than beef cattle, and with the same quantity of cereals a higher pre 
portion of meat is obtained with pigs than with cattle. This explains tbr 
increase in the number of pigs and the reduction in the number of beet cat- 
tle, Poultry, finally, convert foods still more economically than other clas- 
ses of domestic animals. The substitution of eggs for beef is observed chieJi 
in those parts where the greatest increases of population occur. From 
to iqio the increase of the population in the 7 principal egg-consumiaj 
markets {New York, Chicago, Boston, Saint bonis, Cincinnatti, San Fran 
cisco and Milwaukee) was 78% and the increased egg consumption amount 
ed to 183 %. When the population becomes very dense, the forage pro 
duced on farms is converted into milk, and the meat production is limitedti 
the quantity obtainable from the forage and grasslands still available uto 
the former demand has been met. The quantity of cereals transformed 1 
means of cattle diminishes constantly. This state of things finds its con 
firmation in the progressive reduction of fattening cattle and in the tetidew; 
to kill off young animals for the butcher. 
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these modifications in the direction of production prove that the 
jntity oi meat available per inhabitant is diminishing, and that unfor- 
jjjtely the classes who must renounce a large meat consumption are those 
in manual labour, that is, the very classes who most feel the need 
j nieat food. All this finally proves that the United States are also 
' riencing the first symptoms of the state of things always observeable 
densely populated countries. Though it is likely that in the future 
Tinted States will be able to feed the numerous population which is to 
^^aiitieip'^ted. it is certain on the other hand that the future popullation 
1)1 not be able to live so well as does the present. 

'fhe writer sees in the localisation of manufacturing industry in rural 
■(Iricts the possibility of considerably reducing the cost of living, while 
n wing the workman'^ family to have a garden or even a small farm which 
{iirnish vegetables and poultry, together with a sufficient quantity of 
to keep a dairy cow. He nevertheless criticises the opinion maintain- 
j bv man)’ persons that in order to reduce the cost of agricultural products 
would be necessary to break up farms and re<luce their size, because no- 
jjn'i but disadvantage to consumers can result from the fact that a 
eater portion of the products is consumed by a larger number of produ- 
■ts ami labour animals employed per unit of area. 

' ' In the general farming region, from the State of Xew’ York to Xebra- 
ks the tendency in reality is to pa.ss from a farm with two pairs of horses 
8 from So to 100 acres to one with three pairs, i. e. from 120 to 150 acres, 
L-ijn to the fact that by working smaller areas the horses which are indis- 
Usable to haul modern labour-saving machinery arc not completely uti^ 
seh. and consume an excessive proportion of the gross product. 

Farms specialising in market-gardening and fruit production may be 
nailer, but to meet the demand for these products a very small number of 
liras is required as compared with those needed to meet the demand for 
reals, forage, potatoes, live.stock and derived products ; for thisclass of pro- 
uction the niedinra sized farm, as will be seen, supplies the consumer with 
nuaiititv of products per uiut of surface greater than that furnished by 
le farm of smaller area. China, the classical country of the very small 
rmer, really exhibits a picture of an agricultural population which, in 
" te of the assiduous labour of men, women and children, scarcely succeeds 
producing a little more than what it consumes to live, and which is only 
le to maintain a small percentage of consumers in towns. The low price 
labour is the index to the poverty of this population. As long as the high 
ice of labour continues in the United States, so long will the use of ma- 
ioery and farm horses be required for growing the principal agricultural 
odnets, and this will entail such size of farm as may be adapted to the 
St utilisation of such machines and horses. 

The Author strongly recommends the restriction of immigration by 
creased severity in the regulations for the admission of emigrants, as 
one of the best meeits to prevent the cost of living continuing to 
^ more and more, and putting a stop to the present tendency to lower 
[e standard of living now obtaining. 
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Furthermore, considering the extraordinary needs for phosphorus fj, 
vast tracts of land in the United States, the writer thinks that the time lijs 
arrived to make a careful estimate of the stores of phosphates in the Pniteii 
States, and if need be, to restrict their export. 

1012 - Time and Method of Tillage on the Yield and Comparative Cost of Pro dutiioi, 
of Wheat in the Pelouse Region of Eastern Washingfon. — thorn c, c. ami Homj 

}■., in State Collc'^e of W’asftm!,io» Agricultural Experiment Station, Bulletin No. py|| 
man, Wash., July 1915. 

The data summed up in the appended Table result from a series rf 
comparative tests of cultural systems with biennial rotation and systems of 
tillage of the soil, for wheat growing in the region of Pelouse, in the east of 
the State of Washington, U. S. A. These trials were carried out in .sucfjj 
way as to eliminate as far as possible the influence of factors other tbai 
those inherent in the different methods of soil tillage, both as regards tie 
time and mode of carrying them out. 


System of cultivation 

Yield in bushels 

per acre 

[ Gross 
returns ! 
j per acre 

i : 

Cost 

per acre : 

Set 

tetiiiDi 

per aai 

I. Maize and wheataliemating, with an- 
nual autumn ploughing. 

f maize 
( wheat 

30.0 

37-8 

j S 56.24 

$ 13-65 

S -(2.59 

II. Alternate peas and wheat, with an- 
nual autumn ploughing 

i peas 
\ wheat 

32.0 

33-7 

' 52.56 

17-35 


Ill, Wheat and summer fallow, with 
autumn ploughing after wheat . . . 

wheat 

49-4 

39-50 

10.05 

29-i) 

IV. Wheat and summer fallow, early 
spring ploughing (April 3) and rolling 

wheat 

49-0 

39-20 

10.55 

2 i.ij 

V. Summer wheat and fallow; early spring 
ploughing (April 3) without rolling . 

wheat 

.ii-7 

41.36 

10.35 

31,01 

VI. Summer wheat and pasturage, with 
autumn ploughiug after jjasturage. . 

wheat 

20.2 

17.16 

6.15 

Il.t'J 

VII. Summer wheat and fallow, with 
late spring ploughing (June 10) and 
Tolling 

wheat 

38.5 

31 .00 

S.So 

2^Joj 

VIH. Suuinier wheat and fallow ; late 
spring ploughing (June lo) vrithout 
rolling 

wheat 

36.6 

29.28 

^,05 

21.: 

IX. Summer wheat and fallow; early 
spring diskiTig (April 3), late sprii^ 
jiloughing (Jun^ 10), rolling 

, wheat 

42,4 

33-92 

0.70 

1].:; 

X. Summer wheat and fallow; autumn 
hanowing, late spring ploughing (June 
Tu), rolling 

. wheal 

37-3 

29.84 

9.20 

:o.6. 

XI. Summer wheat and fallow; autumn 
ploughing, late spring harrowing (June 

10) 

wheat 

49-7 

39-76 

9-45 

50.31 
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The analytic calculation of the expenses was made according to the fol- 
jowiflg actual unit costs (per acre) : 

pifkiuS:' • 

jlarr(.>"'ing 

■Rolling 

The cost of cultu-ation calculated in this way is only aimed at bringing 
Hit clearly the relative value of the different systems in reference to°the 
tietinial rotation used, and making a fresh contribution to working econo- 
iiics as regards the wheat growing in the region where the comparative 
rials were conducted. 

oi3-En(iuiiy into the most usual Depreciation Bates for Agriculturai Machinery in 

imilinesota, United States.— Farm implement News, Vol. XXXVn, Xo. 22, p, iS. 
Chicago, June i, 1916, 

The Farm Economics Bureau of the Minnesota College of .Agriculture 
las published the results of the enquiries carried out on 24 farms in the State 
if Minnesota, for determination of the rate of depreciation of the principal 
gricultural macliines. 

The figures of Table I represent the average for the 24 farms studied, 
nd the observations are based on the use of the machines in question dur- 
ig 10 years. 

Table I. 

Name of Madiiaes 

Grain binders 

Grain drills and seeders 

Maize binders 

Maize pLinters 

Maize cultivators 

Mowers 

Hay tedders 

Hay loaders 

Rakes 

Gang ploughs 

Sulky ])loughs 

Walking ploughs 

Waggons 

Harrows 

Discs 

^lanure spreaders 

Hay elevators 

Reapers 

Silage cullers 

Cream separators 

Fanning mills 


Annual rate 
of depredation 

6.54% 

5.06 

7 - 9 ? 

6.41 
6.23 
(>.So 
4-1 
7i7 
0.30 
6.41 
^-34 
5.^5 
3-^9 ■ 
5.S6 
3--'J 
10.37 
S.54 
9-:: 7 

7.43 

7-93 

3-74 


S 1.50 

Binding and shocking wheat 

8 1.35 

0.50 

CulthTitiug maize .... 

O.50 

0.20 

Maize harvesting .... 

2.00 

0.50 

Pea harvesting 

2.00 

0.40 

Threshing . . 

o.io per bushel 
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These rates of depreciation are based on an extensive use of the ms j, 
ines, as is apparent from the low unit rate per acre obtained on takineiT 
account the area annually tilled (see Table IT). ^ 

Table II 

Machinery 
Fof Cereals ; 

Binders 

Drills 

Fanning mills 

Waggons, sleds and racks 

For maize : 

Reapers and hinders 

Cultivators 

Planters 

Silage cutters 

Waggons, etc 

For hay : 

Mowers 

Rakes 

Forks , slings ere 

Loaders 

Tedders 

Waggons, etc 

For r-ultivation (^encruUy : 

Ploughs 

Harrows 

Disc pulverisers 

Manure spreaders 

1014 - Profit ensured in Southern Rhodesia by Treating Potatoes with Bordeaui 
Mixture. — jack Rupert W., in The Rhotiesia A^ricvllural Journal, Vol, XIII, Xo, 5 
PP- 354 ‘ 3 t 50 i td’ I'll- S:ili«;bury, Rhoflesia, June lyih. 

The writer proposed to ascertain whether, from the financial pomt 
of view, there was any advantage in treating potatoes with Bordeaux mix- 
ture for control of the disease known as “ early blight ” caused bv Alkt- 
naria Solani. 

The experiments, which were continued for three years, dealt with the 
Up-to-date variety, the chief one grown in the region under exaiuinaj 
tion, and also one of the most resistant to the disease. In the experiments! 
every second row of potatoes was treated and the intermediate row kfj 
for control of the results. In this way, the errors due to the differences oi 
fertility in the other plots and those produced by irregularity in the spread 
of the disease were avoided. Furthermore, the rows treated were neverj 
theless exposed to infection from the untreated neighbouring rows, wliila 
in the latter, the risks of infection by the passage of spores from one phnl 
to another were reduced by the presence of treated rows. 


AveraRe v^iuf 

consumed annual,, 

per aert 


$0,168 


.014 

.077 


.604 

.223 

.(.S3 

1.216 

•l'-5 


.167 

•079 

.040 

. 0(^5 

.062 

•«55 


.( 3 l'j 

.'jj; 

■3.17 
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[„ short, the conditions were such that they tended to reduce 
ices of yield due to the treatment between the treated and the 

lies. 


thediffer- 

untreated 


Table I, - Increase of yield due to spraying. 





Total yield 

Table potatoes 

Seec 

potatoes 

‘ Marketable 

jliimbfr 

Number 










potatoes 

of davii 










— 


bet'vceu 

of 


: .’8 
'H 

t u 


i 

'3 



5 


stiicessive 

pra.vings 

sprayings 

d 

If 

Treated 

Un- 

treated 

rceiitagt 

increase 

Treated 

V 

Sis 

a <g 

H ^ 

? a 

percentage of 

increase 



lbs 

I lbs. 

1 ” 

lbs. 

' lbs. 


lljs. 


s'“ 




7 

. 104 

77 

53 

38 

16 

137 


26 

I 1 

4 

87 

59 

30 

15 

10 

50 

41 

28 

21 

3 

87 

77 ■ 

r6 

19 

•5 

26 

48 42 


88 

47 

17 


lABLE n. — Estimate of profit due lo spraying. 


.Number 

Number 

Marketable 

aj'j txtiveeii 

of 

tubers 

increase pet acre 

: fprayings 

sprayings 

lbs. 

1 

7 

.i 772 

14 

4 

1 836 

n 

3 

1 I 020 : 


N’alue, at ’/< d. 

Cost of spraying 

Net profit 

per lb. 

at i<>/— 

per acre 


per acre 

from spraying 

£ i d. 

£ s. ti' 

“2 s^ar 

1 1.15.0 

3.10.0 

5-0 

5-150 

2. 0.0 

3-I5-0 

.5- 4-0 ' 

1.10.0 

I. 14.0 


Ill spite of this the differences were considerable, as will be seen from 

e appended tables, the first of which gives the increase of yield due t^the 

■a raent, and the second the profit secured bv the operation The treat- 
rtwas earned out with a Bordeaux mixtureconsistingof ^ lbs of copper 
1 ate and 4 lbs of fresh lime per 40 gallons of water The rows 2 
t 'inches apart, and the plants 15 inches apart in the rows. 


agricultural industries. 

will Render the grei 
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temperatures, the alcoholic fermentation of the musts may be either 
astrously shortened or dangerously prolonged as the case may be. 

The Question of Musts. - In normal years, the methods of contij] 
usually employed in Tunisian wine cellars to obviate an excessive rise o| 
temperature in the vats give satisfactory results, if care is taken to work m 
normal musts properly corrected with regard to the due proportions j| 
their elements, especially in respect to acidity and saccharine content, Tl, 
usual means of prevention consist in : 

i) Cooling the grapes as a prior precaution during the night, ieav. 
ing them outside in pans or boxes, after sometimes sprinkling them ivitl 
water ; 2) using small vats, in which the losses of heat by radiation are pro 
portionally larger than in the large ones ; 3) raising of the must, with , 
without aeration ; 4) drawong off must, that is tij say racking, as soot j 
the temperature in the vats reaches the dangerous point (35-37'’C) ; 5) nsiii| 
metallic vats in order to increase the loss of heat by radiation ; 6) tisim 
cooling agents ; unfortunately the water for feeding these cooling agents i 
insufficient and lukewarm ; 7) using antiseptics, the miitage being efiecta 
with sulphyroiis anhydride, on condition that not more than 4,^0 mrtig, 0 
sulphurous acid per litre (of which 100 mmg. in the free state) remains ij 
the wine ; 8) using local yeasts acclimatised to sulphurous anhydride; 
o) utilising several of the above mentioned methods of prevention togetlH 
In hot years, as for instance 1913, th^e methods are often impotent 
moderate the irregular course of fermentation. The following two exampi 
are given 1 i) the first relates to a highly’ concentrated must, as itsho' 
an initial densitv of 1093 {ot2i8grms. of sugarper litre). The first slight si 
phimng is carried out {7.5 grms. of sulphurous acid per hectolitre) andii 
mentation starts prettv rainclly, being activated by the raising cftheim 
(“remontage”). As early as the third day, dangerous temperatures arcreac 
ed and on the fourth the temperature is37®C. The cooling is then done 
a refrigerator, which brings it down to 34“ C. and then, after another rise, t 
must is racked off at 33.5" C. 7 days were required to effect atteniiah 
which was quite inadequate because racking is effected at 1013 (instMO 
O-005"*^-9Q7 which a normal feTiiientation of 4 days should produce) 2) 
second example, on the contrary, presents the case of a highly acceleratdt 
mentation. After suliihu ring with 15 grms. of sulphurous acid per heel 
litre, the temperature reaches 35® C. in 12 hours. The first refrigeration^ 
tails a gain of two degrees only, then the temperature goes up again to 35 
and a second refrigeration is effected. Racking is carried out after ban 
4 days of fermentation, with an almost normal reduction. 

Possible SoluHnns. - It results from these facts that the means ensto 
arily used to prevent abnormal rises of temperature in the fermenting u 
are powerless in hot years to ensure satisfactory cooling. Consequent ; 
possible solutions are considered, and are brought under two ” 

thods : .41 wine making is conducted during the hot season, the e 
cooling being increased by resort to artificial cold; B) or the j 

mentation should be left over for a temperate period (autumn or « 5 
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iting the must by a suitable process, which forms the very essence of 

[]t insking. 

_ In order to increase the effect of refrigeration, either ice must 
used for storing cold, or the necessary cold must be produced on the spot 
iiieatis of a freezing macliine, In either case, refrigeration may be effect- 
iii the vats direct, or outside, the usual refrigerating agents being retained. 

(a) For refngeration in the vats, the addition of ice to the must which is 
latering prohibited by law, is not to be thought of. On the other hand ice 
its might be employed, as in breweries. The cooling effect, however, is 
[lei limited owing to the small bulk of the floats, and it is fairly difficult 
put the latter in owing to the cap formed by the grape skins. To over- 
je this difficulty the method proposed by commandant Sigaut is sug- 
,ted, which consists iti adding to the must to be cooled blocks of’ must 
jeniii ice-niakmg machines. There remain the stationary or detachable 
■iots for control of temperature. The fixed ones, which form an expensive 
1 t'ouhlesome method cannot be recommended ; the detachable 
s, similar to the flags utilised in breweries, might render very great 
rice on condition that they are designed in such a wav that they'can be 
ily immersed in the small depth of liquid Iving above the crust 

(i) The system of cooling outside the vats presents the advantage 
t the already existing refrigerators can be used, it lieing sufficient to 
tease their effect by feeding them witli frozen water or even with 
rfreezing brine. The carriage of the ice however in Tunis presents 
le difficulty, so that it seems desirable to resort to the installation of 
mall Ireezing machine in each cellar. 

(c) There remains the idea, again modelled on breweries of coolin" 
whole room m whicli fermentation takes place, in the hojie of securing' 
low fermentation, an apparently more rational utilisation of tlie veast 
smaller losses by evaporation (alcohol and bouquet). The writer 
T recording the failure of the attempts made in this direction considers 
lirocess as imrealisable both from the practical and economical point 
•m. ^ 


8. I'inally the industrialisation of the wine industry, to lie carried 
in big factories working throughout the year, appears to be the most 
ifactory .solution as regards the future of the problem of the wine maiui- 
•Iire m hot countries. It is suggested that the pieserv.ition of the must 
hoiit antiseptics (or after slight sulphuring) might be ensured by keeping 
old .storage depots where it would wait for the favourable period for fer- 
itation, after which it w'oiild W brought back to the cellar. 
laimcdinlc Solutions. - Until such time as the industrial methods of 
Mnes are adopted (tlie really rational solution of the problem), the .\ii- 
'snggests iiiiiiiediate .solutions of the problem by which, without heayy 
. tte recurrence of difficult seasons such as that of iqi j might be avoided. 

e idea ot effecting a low feniientatioii in wine manufacture must be 
> sed completely. North African yeasts are excellent yeasts, and it 
xpnhent to make them work at temperatures below > 8 - 30 »C. On 
land, an increase of teniperatiiro in the vats must be prevented 
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in order not to exceed the fatal figure of 33‘’C, which may be done by 
of ice or by installing a freezing machine, either system being 
for suitably cooling the water circulation intended for feeding the oidj^ * 
refrigerators. The expense of purchase and installation of a small coo]' 
machine is relatively small, and the plant might be utilised for varioijj 
poses, the most interesting of which would be the concentration of ijL 
with a view to obtaining “ mistelles The clarification of young (vjj, 
by cold, and that of liqueur wines, and the preservation of musts in qjJj 
to produce “ non-alcoholic wines ” are also ]>oints likely to attract attentim 

loio - Methods Of Detecting the Admixture Of Cider to Wine. — delleij , i„ 

feuf Vtnrcole, 6ist Year, Nu. 28, Paris, July 11, 1916. 

A fraud is perpetrated whenever a mixture .of wine and cider is juj 
under the name of wine, and it is essential, when the ease arises, to dete, 
this fraud by carrying out the analytic and organoleptic investigatinns b 
which it may be determined. 

According to the writer, one of the safest reactions is the special sttie 
given off by the extract when calcined to ash ; it is easy to recognise th 
odour peculiar to cooked apples or pears. In order, however, to distingnis 
this odour quite clearly, the liquid must be gently heated over a burner 0 
a spirit lamp, and the vessel removed from time to time from the source t 
heat, because if it were maintained in the hot part of the flame irritatin 
smoke would be produced, which would affect the sense of smell and disgnis 
the particular odour sought for. The proportion of alcohol in the estiac 
and the percentage of malic acid should be used to confirm the impressiol 
gained in this way. 

Furthermore, when cider is distilled, the alcohol has a peculiar smell 
due partly, but not wholly, to the acetic ether. Its smell is easily dctectel 
even in a mixture, by the practised sense. 

In conclusion the different chemical methods utilised for determiiiiii| 
the percentage of malic acid are enumerated. 

1017 - Preparation of Germ-free Maize Flour ; Investigations in Hungaij. - 

WEISER Ktienn'E, ill Lupok (Journal of Chcniistryj, Year XI, N'o ii, 

Builapest, June lo, i[n6. 

It is well known that flour, semolina and maize bran prepared on tli 
method of grinding generally adopted in Hungary, comparatively sod 
deteriorate. Their deterioration, which is indicated by a more or less rara 
odour, is occasioned by the decomposition of their fatty matter. The bd 
of the latter being furnished by the germs, the products could keep lor ! 
greater length of time if the germs were removed at the time of their ptt 
paration. 

Haberlakd and Leg found in 6 samples of maize, from 10,62 to 12.23 1 
of germs, that is on the average 11.68 lbs of germs per 100 lb.s of insW 
These results agree with the figures of Bai.land, according to rvliiti 
100 lbs of maize would yield 12.4 lbs of offals. 74.1 lbs of floury grain a”! 
13.5 lbs of germs. According to Balland, the chemical composition 1 
these 3 components is as shown in Table I. 
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iblE I. - Chemical Composition of the 3 components of the Maize Grain. 


Water 

Crude protein 

Crude fat 

Crude fibre 

Ash 

Nitrogen-free extract . . . 


t*'iour CJerms 

9-8o % T2.IO % 7.20 % 

7-4*^ 7-50 1^.22 

o.y5 36y8 

0.35 1,85 

^• 3 ® 0.60 7-30 

69*25 78-50 32.45 


According to these figures, the maize germ contains as much fat as the 
Js richest in fat cultivated in Hungary. 

The grinding of the maize grain with germs removed has long been 
ctised in America, and also in Hungary, where, at the " Hungaria” mill 
idapest) the germ separated from the flour and the semolina is added to 
bran. Thanks to this process the flour and semolina are capable of 
ng kept for a long time ; on the other hand, the bran mi.ved in this way 
i the germ keeps for a very short time only. In addition, this operation 
eludes any utilisation of the oil contained in the germ. 

Jlr, Jean Melega, a miller at Oroshaza (comitat of Bekes), lias advised 
lethod of germ removal from grain and e.xtraction of the oil of the removed 
ms which has attracted the attention of Hungarian millers. This opera- 
:i being very simple, each mill will be able to prepare flour, semolina 
1 bran germ-freed, and to produce maize oil. The method is as follows : 
The maize grains, freed beforehand from impurities, are several times 
sed through a number of fluted rollers, the flutings in the lower ones being 
M than ill the upper. The ground grains fall on a bolting machine, which 
HI'S the flour and semolina to pass through but retains the germ. The 
m is ground and then bolted : this process is repeated until the bran is 
irdy removed from the germ. The oil is then e.'cpressed from the lat- 
and the oil cake is left behind as a food for li\-estock. 

The writer has analysed all the products of maize grinding taken from 
mill of Oroshaza, and has obtained the results set out in Tabie II. 


Composition oi the I'rodncls of Maize-Grinding. 


Crude ' Pun- Cnnk- Crude 


Water 

prn 


ole grains .... 

16-9%. 

9.0 

ur from grain Avith their gemis 

16.0 

3.S 

irfrom grain. with germs removed 

1S.2 

7-2 

lalina with germs removed . . 

' 13-9 ' 

9.0 

n with germs removed .... 

12.6 

9.6 

cake . 

8.7 

I6.S 

oil is expressed , . . 

! 

M3 


I'rotfiii 

fat 

tree 

Celhilosc , . 

A.sii 

8 . 7 % 

4 - 0 % 

'■7% 67-3% 

^ 1.1% 

8.6 

3*9 

1.2 67.9 

: ^*3 

7.0 i 

1.6 

"■7 7‘7 

: 0.6 

8.1 ; 

1.4 ■ 

ro 737 

! 1.0 

9.0 i 

65 

10.6 sS.A 

: 2*« 

15*2 ' 

10,6 

4-7 j 53 0 

3-7 

13-0 ; 

17.6 

3-3 M .17 

49 
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The Melega process therefore furnished fairly good results : there ' 
substantial difference in the percentage of fat between the flour of 
grains and that of grains with their germs removed, which would seeu 
show that the latter flour can be kept longer than that of maize prepjj 
on the method generally adopted hitherto in Hungary. The percentage 
fat in the bran is not very much diminished as compared with the com 
ponding percentage in the bran produced on the old method, which pro,, 
that the sample examined still contained a fair amount of germ. AcconJi 
to the analysis of the writer, the content of fat in several other samples 
maize bran fluctuated between 7 and 14%. The content of fatintj 
germ cake is relatively rather high, which must be attributed on the 01 
hand to the fact that the sample taken had not been sufficiently nresse 
and on the other that it still contained a fair aihount of bran (the hp 
retaining a good deal of oil). Therefore the more successfully the hu 
parts are removed from the germs the more oil will l:>e extracted, 

The writer also made a series of investigations into the oil yieh) j, 
found that 100 lbs of maize contained 4 lbs of oil. Tire quantity of the di 
ferent products of grinding and their percentage of oil was as shomi 
Table III. 

Tahle III. — Oil Yield of the Maize Grain and its various Grinding /'roiarf 

70 Ih.s of flour and semolina with i.6 % of oil yielded 1,12 lbs of oil 


13 „ „ germ flour „ 17.6“,', ,, „ 2.20 

8 ,, ,, brnn „ 6.5 % ,, „ 0.52 „ ,, 

5 „ „ rtour „ J..| % „ „ 0,07 „ „ 

4 „ ,, loss 

100 lbs of make yielded ^.oo lbs of oil 


The oil expressed from the germs is transparent and reddish-brown 
colour. For its chemical composition the writer found practically the -fan 
figures as other workers, When refined, maize oil is edible ; it may alsol 
used for manufacturing margarine and .similar fats, coloured soaps, etc. 

Several enquiries have been addressed to the Hungarian Station 
Biology and Animal Feeding in Budapjest as to whether the extraction oi tl 
fat from the maize grains will not unfavoiirabh- affect the fattening of ji; 
No doubt the nutritive value of maize rich in fat is greater than that i 
maize poor in that substance, because among nutritive substances fat coi 
tains the highest value of chemical energy. The writer ascertained tt; 
the e.xtraction of the fat reduced the gross value of the chemical energy i 
maize by 6.25 %. On the other hand, as conqrared with this relative! 
small loss, the extraction of the fat from maize entails the following advail 
ages : 

The semolina of maize poor in fat keeprs hretter than that from wliic 
the germs have not been removed. 

With the extraction of the fat there is a slow increase in the quanti 
of prrotein, which is of advantage from the point of view of feeding yo® 
pigs. 
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t jt is well known that maize oil softens the fat of the pig and thus im- 
s its quahty. On the other hand the fat produced by feeding with 
ze poor in fatty substance is firmer, and thus possesses more value than 
mentioned. 

|g . A Cheap Process for Extracting the Oil from Oil fruits and Seeds and their 
f Residues (black Olives and Oilcakes) by means of non-inflammable Solvents. — 

; No. iou6 of this Bulletin. 

1,-1116 Conversion of Fruits and Vegetables into Dried Products: Experiments at 
jjje Royal School of Horticulture and Pomology of Florence, Italy. - valvas- 
SOEI V., in *11“ Rcale Accademia ecommico-agrarm dd Geor^oHli di Firenze 
jth Sctits, Vol. xm, Part 2, pp. 56-64, 1 flg. Florence, April 1916. 

For the preparation, of dried pears and apples the best results have 
obtained on the following method. The fruits, having been peeled 
i cut in halves, are subjected to the action of sulphurous anhydride in 
test fitted with gratings, are then scalded in a steam stove and dried in a 
PER drier at a temperature of 8 o>> to 900C. The length of time found best 
[he treatment with sulphurous anhydride and with steam, and in drying 
re the following respectively : 

Sulphurous 

anhydride Slesm Drying 

For the " Coscia ” pear 15 ramutes 10 minutes 8 hours 

" ” " Gentil bianco ” lo ” « •* o ». 


The " Tondona President ", a non-cling.stone peacii, peeled, cut into 
ves, witli its stone taken out, siUphured for 15 minutes and kept in a 
:r at the above temperature for 7 to 8 hours, yielded a fine product. A 
,ilar method was adopted with apricots. 

In the experiments made with plums, tlie varieties " Friulaiia " 
lauilia mostruosa " and " Porcina " were used. Tlie first appeared very 
1 adapted for drying, the second less so, and the last not at all The 
riulane " plums were subjected partly to the treatment with .steam for 
: and a half minutes, partly to scalding in a boiling solution of 5 “/ 
rngth potassium carbonate, and afterwards plunged into running water. 

the first and the second were then placed in the drier for 3 days at 
t in a closed drier at socC., and then at 60-700C., fiuallv in an open drier 
i(i-90»C. Botli groups came out successfully. The fruits did not crack. 
K which had been tre.oted with steam dried more quickly than the 

liirca ” and " Pistoiese " cherries treated witli steam for 3 minutes, 
nhept m a drier at 80-8500, dried in aliout 12 hours and yieided a fine 
‘net. Those which liad not been treated with steam a'fteravards re- 
a longer time for drjing. 

Ihe figs of the “ Dottato " variety, ijeelcd or cut open in halves, or 
on t aiiliydride for 30 minutes and kept in a drier 

30 1. lor 2 or 3 days, gave a good result in all ca.ses. 
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In the appended Table there are summarised the experimental results 
Joined by the wnter m connection with the drying of mixed vegetables 

forma Julienne A mixture in the following proportions is advised 

jpted by the bchool of Pomology of Florence (of which the writer is the 
pctor) and a big factory at Gorizia: Potatoes, 30 % ; carrots, zs 'kohl- 
,i (toots), 3 /„ ; celery (sticks), 4 % ; headed cabbage, 6 % ; green cabbage 
; cauliflower, 5 /„ ; spinach, i % ; celery leaves, i »/ ; kohl-rabi 
VOS, r »{, ; ey leaves, i % ; turnip leaves, r «/„ ; French beans, 5 »/ ■ 
Otis, 2 % : leeks, 2 % ; turnips (roots), 3 %. 

utilisation of Cher^i By-products . - rvbax eruNK, i„ u. s. i),p„H„uni „/ .r„.. 

BidkUn No. 350, 24 pp. Washington, D. C., March i«>, itjifi 
In the .\orth Atlantic, N'orth Central and Western States of the Xorth 
lericaii Union, the cherry preserving industry is extensively developed 
ienoniioiis quantities of iinutilisable fruit, stones and juice are turned 
,, which are at present wasted, though it would be possible to convert 
111 into products of .great commercial value. 

.According to the zqth census of the United States, in igoci, the produc- 
jof cherries was zyi 597 bushels in the State of New York irSoi' 
ihels in that of Michipti, 81 340 in Wisconsin, and 501 013 in Californk 
; present production is no doubt very iiiuch greater. About 8o^'‘ of 
crop is converted into preserves. ' 

Of the two by-procUicts, stones and juice, of the cherrv preserving and 
, makm,g industry, the stones have the greater commercial value thev 
iwiit about 15 % by weight of the cherries. The writer calculates 
,t in 1914, I 400 tons of them were produced in the Union The juice 
idi conics out together with the stones when the latter arc removed is 
mated at about 70 gallons per ton of cherries. Consequently the quant- 
lojit IS approximately 1 12 000 gallons jier year. ’ ^ 

.^sis evident from the experiments made by'tlic writer, it is possible 

means of solvents to extract from the stones of crushed cherries k r'o, 

itt.v 0.1 (^pit 0.1) : or they can be broken, the kernels taken out, and fmni 
la ter by liydrau he compression about 30 »„ of fattv oil (kernel oil) 
raoted, ihe resulting oil cake .steeped in water and afterwards distilled 
. ™ie.rt 0 steam, furnishes about i 0,. of a volatile oil ; the residue of 
-di t lUtioii, when reduced to flour, may be used for cattle feeding 
Of he two above ii.eutioueil oils, the fatty oil is light .golden vellow in 

h nut lt\f »Joi.r, and a fatty taste recalling that 

lie nut. It does not differ essentially from the oils of sxveet almonds 
. e or apricots ; it should therefore have a commercial value approach- 
es, an be capable of the same uses, uamelv, pharmaceutical food 

hmerv ,!! f Ph^>niiacv, 

U, manufacture of sugar- almonds, etc. 

(eCmLluln*'''; pliysical and chemical characters of the fattv pit 

Sol the vol'it I ^ oil of cherries ; Table II, the cliaracter- 

. tile oil ; and iable III the composition of the oil cake. 
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Table I. ~ Physical attfi chemical characteristics of fixed cherry y,/ 


Specific gravity at 25"C 

Index of refraction at as^C 

pTcezing point 

Neutralisation index 

Iodine index 

Reichert-Meissl figure 

Soluble adds (reckoned as buUTic acid) . 

Insoluble adds 

Acetyl value 

Non -saponifiable 


stone oil Ij 


crude 

0.9019 

>■4635 

II® to 12® C 
T92.4 
99-9 

632% 
1.22 % 

99 % 

20.3 
2-45 % 


refined 

0-9137 

1.4641 
12® to 12®. 5 
I7Q.7 
93-7 

3-665 % 

* 0-473 % 
92-5 % 

3-45 

1.12 % 


.ii 


09092 

j '■4635 

C| 

i 180.8 
il 92.8 
1 +’72 X 
i “'469% 

^ 92,8 X 
!i 12.67 

i 044 X 


Tahlu II. - iin(/ chemical charactcrinlics of vvlalile ckerrv vil 


Oil extracted from Oil extracted from kernel 

the pit nil cake oil cake 


Colour lighl yellow golden yellow 

Smell plcasiiiu, strong, hitter almond pleasant, charactcrislk 

Taste sweet, very tail sweet, very tan 

Specific gravity at 4® C 1.050 1.012 

Ilydrocj’anic acid . . 4.21 % 7.94 % 

Benzoic acid .... ^*.53 % 67.05 % 


Table III. — Composition oj cherry kernel cake {after exlraclin^ (lie ji 
oil and the volatile oiL and dcssiccation). 


Moisture i .06 

Ash 3.94 

Protein 30.87 

Nitrogenous substances 42.13 

Cellulose 8.90 

Ethereal extract 


The writer calculates that the United States might produce each y^<> 
268 000 lbs of fatty cherry oil, of a value approximate to that of pca( 
oil, which has ranged from 22 cents pet lb in 1913 to 45 cents in 191: 
b) 6 000 lbs of volatile oil of a value close to that of the oil of bitter alaiond 
which in Janua-y i^ib was quoted at 9.25 to ir dollars per poiiiul ; .') 

300 tons of distilled oil cake flour. 



INDUS'l'RIEa DliPENDING ON ANIMAL PRODUCTS 


1357 


j]ie juice obtained on extracting the stones is a light red liquid, with a 
qeau'i smell characteristic of the cherrj'. i) By neutralising the acidity 
‘j[,e juice with milk of lime, and afterwards filtering and evaporating, a 
is obtained of an agreeable, sweet, slightly tart flavour. The yield 
: is about 20 % of the juice. 2) By fermenting the juice and after- 

jfjjs riistilling it, 4.6 % of alcohol of 95 % strength by volume i.s obtained. 
Uv concentrating the juice with an .adihtion of pectine or other gelatinous 
ibstauccs and .sugar {l lb of sugar per i 200 cc. of juice), an excellent jelly 
i raade. 

If the whole of the juice turned out annually in the United .States were 
jiiverted into one of the.se three products, there would be 5 000 gallons 
( alcohol, or 2i 000 galls, of syrup, or 85 680 galls, of jelly. In view of 
lis large demand for fbese last two products, their manufacture would 
BdottWedly be the most profitable. 

Dairy Industry in Argentina and Plans for its Future Develo pment. — Ber- 

[ ppipRo. in Amk ‘5 (U la Sodedad Jiural Af^cnlinx, Year LI, Vol. 4 .pp. ^*•131, 21 tigs, 
litimoB Aires, March-Aptil i(jl6. 

This work received a prize in a competition for an essay on .scientific 
rnciiltuK; livestock and agricultural industries, organised by the “ Socie- 
ad rural argentina ” in connection with tlie International E.xhibition of 
giiciilture in igm. It deals with the following subjects ; the present state 
("the dairy iuclustrj’, sanitary inspection; control of the quality of milk 
blended for human consumption and for butter making ; economic returns 
' the dairy industry, comparison of the conditions of this industry in Ar- 
-ntiiB with its conditions in those countries where it has attained its great- 
ndevelofiment ; methods to Ire adopteil in order to effect reliable and rapid 
ror'iess. 

I. - ORIGI.N and PRIf.SENT CO.VDITION OK THE DAIKV INDUSTRY IN Ar- 
.TlN.f - (a) Production and coiistimplionoj milk and dairy produce. Until 
4 the milk products were so limited in quantity that there was prac- 
illv no necessity to export. In that year exportation to England and 
itiie be.gaii, and afterwards to Brazil, Paraguay, Uruguay, Bolivia, 
Igiiiiii and Italy. From 1S94 to i8i)(j, there were exported in all J 044 
lioi butter. The figures for the following year arc set out in tabic I . This 
)le shows that (hiring the live-year period 1902-1906. the dairy pro- 
ds induslrv in Argentina underwent some development, which was foi- 
led bv a rctrogre.ssion in the following five years, althougli the countrt’ 
sscsses 15 million cows, of which little more than 2 million were class- 
as dairy cows in the cattle census of iqo8. Thus, from moj onwards, 
tesiKirtatioii of condensed, sterilised and desiccated milk is seen to disaj)- 
ar Iroiii the statistics. 

iHiriiig the period 1904-1908, the consumption of butter in Argentina 
maiiied stationary ; that of cheese increased by 9, 2000 000 kg. though the 
iirtspoiidiiig increase in the national production w;is only (184 000 kg. Diir- 
gtheiieriod nio j-iqiz. the eonsnniption averaged 700 gr. of butter ami 
i® Sr of cheese per iiiliabitaiit per year. Condensed milk and malted 
pll are furnished rdinost e.xclusively by importation, wliicli is coii- 
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tinuously growing. Comsequently, while the national consumption 
milk products undergoes continuous increase, the manufacture of cheesj 
and condensed milk is faUing off and becomes more and more incapable „( 
meeting the need. 

b) Extension of the industry in Ike country. — Dairies are conceiitratej 
in the environs of the capital of the Republic and in the provinces of Euejoj 
Aires, Entre Rios, Santa Fe and Cordoba. In 1907, which is the most repeat 
year for which statistics are available, there were in Argentina 409 dairies^ 
29 butter factories, 85 cheese factories and 56 mixed establishments, of 
which 330,23,69 and 37 resiiectively were iii the province of Buenos Aires, 
including the capital. The total quantity of milk treated in these establish 
ments was 206 822 196 kg. of which 173 684 354 kg. in the city and pro- 
vince of Buenos Aires. The number of establishmests nearly doubled from 
1903 to 190S. It is on the increase in all the provinces, particularly those 
of Buenos Aires and Santa Fe. 

Table I. — Export ond import of dutry products in .drgcnliiui 
during the period 1900-1913. 


nspoU> Import! 


Yar 

BiitU-r 

Cheese 

Cotuk’iistI 
slcriJiseJ, 
C.isein and 

powdered 

milk 

BtKttr 

Coiu'lt’iisctl 

Clioesif 

milk 

Maltfd 

Diill: 


kc. 

ks- 

kii- 

kc. 

k^. 

kg. 

kg 

li'd. 

1900 

I 056 000 

856 

— 

— 

— 

‘ 373 882 

- 

- 

1901 

I 05 t 000 

I 549 

— 

— ; 

— 

I 411 222 

28 213 

- 

1902 

4 125 000 

6 520 

94 c> 7 -l 

— ; 

120 

1 639 682 

27312 

- 

1903 

5 330 000 

3 ^>69 

319614 


— 

I 129 364 

31 . 5.55 

- 

1904 

5 204 

7 459 

I 694 883 

M 53 '> ■ 

— 

1 845 769 

43 894 

- 

1905 

5 393 000 

2452 

3 020 000 

8275 , 

180 

1 92D 790 

58 793 

“ 

1906 

4405 000 

285 

3 081 000 


“ 

3313343 

133 185 

02 "1 

1907 

3 '335 

959 

2 035 000 

— 

314 

3 295 688 

175 228 

IljO’ti 

1908 

3 550 000 

1 000 

2 058 000 

— 

345 

3 667 612 

15.5 655 


1909 

3 993 000 

0 

2 775 000 

— . 

35 050 

4 030 057 

268 359 


1910 

2 S76 000 

3^7 

2 973 000 

— 

— 

4325476 

278 368 


1911 

I 396 000 

518 

2 169 000 

— . 

— 

4919 437 

344605 

20] n\ 

1912 

3 G77 000 

I 942 

3 501 ooo- 

-- 

i _ 

5 .374 384 

348 O2S 

224 D;j 

1913 

3 784 

7342 

3 446 000 

— 

— 

5 045 “ 4 “ 

437 042 


1914 

3 482 000 

3 727 

2 925 000 

— 

— 

3 S34 367 

259 184 

13896] 

1915 

4 623 000 

6053 

2 608 000, 

— 


3 313 959 

20S fiioS 

1,0 1.1! 


II. - Sanitary inspi;ction of Mii,k 1’kodi’ction and Buttkk lb' 
ING. - 'The sanitary inspection'of milk, as organised in the great dam 1 
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„stry cottntnes does not exist in Argentina. Some municipalities alone 
jcl as those of Buenos Aires, Rosano, Mendoza and Cordoba, have intro- 
compdsory tuberculin inoculation in city cow sheds(" tambos ”1 • 
“• T of Buenos Aires grants an indemnitv for the 

^aals lost through his practice, this inoculation causes great injury to 
keepers. The latter often attnbute disease to the inoculation ind op- 
the use of this preventive treatment. As regards rural cow .sheds 
iberculin inoculation was imposed by the order of the i6th December 188(1 

* a 'h rr Tr. ^^" 5 ' 1901. These enactments were 

^ aside by the Genera Direction of Health in consequence of a petition 
OB the Argentine rural Society, as the manner in which they were applied 
in keeping with the precepts of hygiene. The general Unitary poUce 
^ ahons, approved by decree of November 1906, conferred on tL live' 
ock division of the Department of Agriculture the right of inspection in 
1 that relate to this branch of production. ArticlesTi IZ Zide 
,aull cow sheds where milk is produced and treated may be inspec ed 
. the above Dmsion, for the purpose of sampling imlk and subjecting R 
,tecteno ogical analysis. All the establishments in whose products thi 
idlus of tuberculosis has been found are compelled to pasteurise the milk 
dor andled by them. Neyertheless, so far, this enactment has not been 
iiorcea. 

Oothe iiiitiative of Dr. B.udonero Som.«er, the mimidpalitv of 
lenos Aires m February 1910 enforced an order promulgated on the r^th 
orR""® ‘ ^yg'^uisation ” of milk intended for consul 
m in the city of Buenos Aires to be compulsory. The order gives the 
deit possib e .sense to this term ■' hygienisation It was cited bv wav of 
,rt rqoJ' “ '' >nternational Refrigeration Congress' held at 

G; 19 .) .0 of the children born viable ; m 1909 it had fallen to 9.9 
iich dimmutioii the writer attributes to the hygienic control of infant 

An order of the Direction of Health of La Plata iiiposes very strict super- 
.lon over factories of dairy products employing steam plant ' 

Cream is not subjected to any sanitary' measure. 

3 ' Qu.tuTv OF Milk .vnu Butter Mtkixg — Ln 

fRorrio Th ‘ 't of Buenos .Aires 

t hor men ia " catering and skinumng. 

Ik i beL 80 a ski'uuiiiig when tlm 

his cart tho^M ^ P’^oes a skimmer beneath the seat 

and the' " inspection for butter mami- 

J^’lv 1905 submitted a 

teter for'etortati™ H f "T' "«P<^rtio., to the factories 

Th,. h ’ P"’^b*’^'on, the decree lias never been enforced 

absence of supervision of the quality of milk and of butter mak- 
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ing in Argentina are said to be a considerable hindrance to the progi^j 
of this industry. 

IV. — Economic results obtained by the Dairy industry a- jj, 
Argentine Republic. — According to official data, the cream and chf,.; 
yield of milk and the butter yield of cream are as follows, being the avci 
ages for the years 1903 and 1905-1907 ; 


Crcaui yield of milk 7.25 

Butter yield of cream 51.33 » 

Cheese yield of milk 0 » 


The quantity of milk produced per cow is very variable. In 
cow-sheds it is 2.64 galls, per day or even more, &nd for some cows gee 
up to 4,4 galls. In rural cow-sheds it averages 1.3 to 1.5 gallons, butherete 
cows are found yielding 4.4 to 0.6 galls. According to M. Eahitte (1903), tj, 
average production of the country is 0.77 galls, per dairy cow, with a butte 
yield of 3.5 %. On the whole the butter yield is good, but the milk yield i 
low. This disadvantage, however, is partly set off by the large number 0 
cows available and the little attention requited by dairy cows. The machine 
used arc of the most improved types. The butter ranks fifth on tl» 
London market, after Danish, l-'rench, New Zealand and Dutch products 
this is due to the length of time for which it is cold-stored in transit. 

,\o form of co-oi>eration in the dairy industry exists. The writer ad 
vises the installation of co-operative dairies in the distributive centres ii 
order to reduce the costs of carriage by railway and taxes on dairies. wMi 
at the same time ensuring supervision of the quality of the products. 

V. - Considerations on the Dairy Industry .and Dairy Pm 

DUCTS IN CERTAIN COUNTRIES. — Tile writer studied this industri-ii 
Denmark, Holland and Siberia, and he arrives at the result that: 1) thes 
countries owe their pro,gress to co-operation, and Siberia also to Govern 
inent action, which has enabled that country to gain within a space 0: 
ten years the second place in the world’s output of butter ; 2) the cattli 
stock of these countries is inconsiderable if compared with that of .\rgen 
tina, which proves that it is not necessary to have a large number of cow: 
in order to produce butter ; 3) in Siberia, cows are badly fed and iicglectet 
from October to March, and drought is frequent. The writer notes thii 
fact, because in some quarters the want of development of this industry 
in Argentina is attributed to insufficient feeding ; 4) in order to obtain ill) 
of butter, there is required in Denmark 26.5 lb, of milk ; in Holland, 30; 
in Siberia 22 ; in Argentina 28. 

tH. — Industrial Cap.acity of Provinces and Territories i.\ .ht' 
GENTINA I.V reference TO OUTPUT OF MiLK AMD MiLK PRODUCTS. - 
Quantity ni Livestock and Conditions 0/ Environmment. — In Table II pal' 
ticulars are given as to the number of farm jiroperties with an area of mitt 
than 24 acres and the number of dairy cows" vacasdecria ’’ (breeding cows) 
and other milk v ieliling animals (ew'es, .goats and camels) in the provinces aiii 
territories of the Republic. 
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Cheese-making finds favourable conditions in the region of the Andes 
^ the territories of Pampa, Neuquen, Chubut, Rio Negro, Santa Cruz 
(] Tierra del Fuego, because cool animal housing quarters are available 
ring the greater part of the year. 


T.rnU! 11 . — Distribution of Milk-yidding Animals in Ar«mlina 
{Livestock Census oi 1908). 


i 

Provinces 

Farm , 
propertic*; i 
over 

24 acres 

Dairy 

cows 

! ; 

1 

RreeOiii" 

cows 

Slicep 


CainC'U 

Aires 

' 450231 

656 640! 

4 491 588 

21 109 609 

11 335 



ita 

27 104 

1865101 

I 146657 

596 4 n 

35 596 



tie Rikis 

13803 

203 8oo| 

' 533 524 

3936902. 

31 74S 



lientes 

10304; 

20() i65| 

2 388 052 ; 

00 

0 

29978 



itiaco (iel Estoro , . ■ 

1 359 ! 

88 107- 

222 566 

435 839 

705 127 

— 

doba 

25896! 

217233: 

898 164 

I 245 764 

810831 



nimati 

6 44 . 3 ; 

55 098 

114 107. 

82 720 

loi 394 



ta. 

3 453 : 

71 019 

209 813 

194 590 

217054 

29 700 



4 472 

8152 

46 456 

535 447 

133 656 42516 

.ainarca 

4 633 

2O 506 

JOI 403 

97 524 

3 " 348 

S28 

'ja 

3 146 

59 S73 

163 140 

77281 

.359 Sir 



1 Juan 

1 658, 

3 156 

31975 

61 Soo 

90 796 



1 Diis 

5485 

59 876 

224 399 

535 447 

468 216 

— 

idoiia 

Temiories 

2 325 

22 9(18. 

*42 774 

187 526 

205 427 

— 

ibut 

— 

27 846 

'57305 

I 212 501 





iquen 

— 

26 195 

82 225 

503 221 

170919 

— 

apa 

— 

24 465 

205057 

3 005 807 

I n 161 



X^ro 


-^5025 

I2S 420 

3 1 40 4GO 

7f> 698 

— 

ta Cruz 


1 639 

10075 

1371324 

5S2 964 

— 


Leediit" of^ Dairy Animals. — lu nioS Argentina possessed 6728876 
■tares of artificial grasslands, of which 4 656 707 ha. were under lucerne 
1 area e.'icceding that of Denmark,) and in addition the iinniense rich na- 
il pasturages. It also exports many concentrates (bran, oil cakes, etc.), 
nsequently the (jroduction of cheese exeeds the quantity rcqirircd for the 

Measures CAi.cutATED to psomoti; thj; Progrk.ss of the Dairy I\- 
stry, - 1 he Author in this connection, reproduces the ojrinions of Messrs. 

SOI'', Lahitte, Berc.es, Fynn and Perez. They arc iinaniinons in think- 
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ing that co-operation must be developed and an immediate demand ujj 
for: i) the reduction of the carriage rates'and the provision'^of cold'storaj 
wagons in sufficient quantity (Lauitte, Berg^s arid Fynn) ; 2) th; ab« 
tion or reduction ofdaxes (Fahitte, BergEs, Fynn and Perez) ; 3)thej|j 
spectioii of milk intended for consuinptioii (BergEs) and butter (hAHinj 
BergEs and Perez) ; 4) the sanitary inspection of cow-sheds (85®^™ 
5) the foundation of practical schools for the dairy industry (I/AHih]: 
BERofis) ; 6) shows of animals and products (BergEs, Fynn, and Perhz) 
The writer is in favour of cooperation and even of compulsory co-opaj 
tion, as likewise of the establishment of mixed co-operative societies of pu 
ducers and farmers. He studies in detail the question of the establishnip, 
of co-operative societies in each of the milk-producing provinces, with nf, 
graphical maps of- the latter ; he also treats of the* scientific, economic am 
legal bases for the “ hygienisation ” of milk, and concludes by setting tn 
a draft law which embraces all his desiderata. 

Practical Results. — The writer piresented his essay in igio and iron 
that date to 1916 he has secured : i) the establishment in Januarj- 151 
of a dairy industri’ bureau in tbe (leneral livestock Direction ; 2) the pro 
mulgation on the 20th .\ugust 1915, of a law declaring the “hygienisation' 
of milk compulsory in every town with more than lOOOO inhabitants, a® 
proposing the establishment of mixed co-opierative societies ; 3) thehoklinj 
of a series of lectures the result of which was the creation of 5 supervisinj 
and inspecting societies, 2 of which in particular are in operation ; 4) thi 
promulgation of a decree under date of the 17th December 1915, whicl 
establishes national inspection of dairy products ; 5) the publication by tif 
Dairy Industry and Refrigeration Bureau of an edition of 20,000 copies ol 
a booklet in which the dairy qualities ol cattle are discussed ; 6) the creatioi 
of educational provisions for the improvement of the dairy industry, ii 
the faculty of medicine and veterinary science of Buenos .^ires, and in a largf 
number of schools of agriculture. 

1022 - Influence of Mechanical Milking with the “ Omega” Milker on the Bacteiio 
logical Composition of Milk. — Uurkt R. ;m(l Hohl Joh., in Jdf 

buck dcr Schweiz, XXXlh year. Part 2, pp. 2}i-255. Ik-rne, 1016. 

The experimental Station of Berne-Liebefeld has carried out a series 
of experiments in mechanical milking with the “ Omega " milker, witba 
r'iew to determining not only the economic desirability of mechanical milk- 
ing under the conditions peculiar to Switzerland, but also its influence oa 
the milk production of cows (i) and that exerted on the bacteriological com- 
position of the milk, as compared with hand milking. 

The report snbimitted by the writers is preceded by a short biblio- 
graphical statement on the question, and gives in detail the results of the 
bacteriological analysis of samples of milk obtained under the following 
conditions : j 

j) Mechanical milking on the methods usually employed for cleani 
ing the milking appliances; 


(i ) c B . 1913, X* 1^173 
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2) Hand milking on [the methods generally practised ; 

3) Mechanical milking, steam being usedjfor cleaning[the appliances 
]er special laboratory conditions. 

4) Mechanical milking, using hot solutions of caustic soda for clean- 
the appliances under normal conditions in the cow-shed and without the 
of steam ; 

5) Hand milking with special methods of cleaning. 

The results of the bacteriological analysis comprising the determina- 
j of the number of bacteria per cc.. the presence of gas-prod iiciiig bacte- 
of the group of Bacterium colt, and thef r behaviour under the fermenta- 
B test, led the writers to the following observations : 

1) The quality of the milk as regard the species and number of the 
-teria it contains, varies within much wider limits in mechanically milked 
m in the hand milked article, as an incomplete cleaning of the apparatus 
ilitates the accumulation of a large number of bacteria which, at the 
lowing milking, easily get into contact with the milk which is almost free 
iin germs on leaving the teat. This deteriorates the keeping properties oi 
, and the latter must be regarded as of inferior quality both from the 
itit of view of health and that of the dairy industry. 

2) On the other hand, by using special methods to ensure the utmost 
'Silliness of mechanical milking appliances, there is obtained on this me- 
nd a quality of milk which, with respect to purity and keejiing properties 
id the number of bacteria it contains, answers all requirements ; it i.s 
jXTior to any hand milked product, on condition, of course, that the ap- 
iaiice is applied to a perfectly clean teat. 

3) In order to obtain an equally high degree of purity with luechaii- 
al milking, it suffices to use a hot solution of 0.2 % strength of soda (47 
j(i“ C) when cleaning the appliances inside and out wliicli tlie brush, flush- 
ig them out before and after with a jet oi clean water. 

4) In view of the facility witli which mechanical milking may cause 
elerioratioii in the quality of milk when the aliove rules are not constantly 
nd .strictly, followed, it is desirable, both in the interests of hygiene and 
he (lain- industry, that wherever the introduction of this method of milk- 
ijis justified from the economic standpoint, it should only be entrusted to 
wsdeiitious and trustworthy jiersons. 

!3 - A New Defect in Milk Caused by Bacterium Lactis Aerogenes Esche- 

rich. - DVGGEI-I Max, in /'ihehno liir \ni, s, Nu. S I'.p. 3^1-14". 

The writer received for examination 2 samples {)f bottled milk suftering 
0111 a hitherto unknown and very pronounced delect, although the sain- 
ts reached the laboratory only 48 and 60 hours alter iiiilkiug. Tiiey came 
oni a model cow-house of cows producing best (piality milk, ob- 
lire! and handled with the utmost cleanliness, aitenvards filtered, cooled 
) I2-I4»C and bottled for forwarding to tlic eoiisuiiiers. When tlie milk 
iumtliis shed liad been kept for some time, a bitter taste was observable, 
“Krther with ,i typical rancid smell, especially noticeable when boiling the 
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milk ; and this fault became more strongly pronounced as the time of 
ing was lengthened. 

All atempts to discoA’er the presence of bitter substances failed. 

The ration of the cows was made up of good hay and crushed barlf 
not verj’ fre.sh it is true, but of normal bacteriological composition f 
studying the fresh milk of the 36 cows separately no result is obtained 
by keeping the different specimens of milk it was detected that the defei 
was due to one cow with a diseased teat, an old animal which had been j 
milk for a year and a half. 

A thorough bacteriological study of the above 2 specimens of mill; 
made, all kinds of cultures being prepared, T'he writer succeeded in ij^ij 
ing a bacterium belonging to the group Bacterium laciis aero^enes Eschericl 
but differing from the stock form of Aerogencs, anfi he considers this to f 
the cause of the defect in question. It not only gives rise to abnontaf sme 
and taste in the milk, but also possesses the property of making ghicoi 
bouillon very ropiy. Furthermore, even in the presence of Bactemi 
Giiniheri L. et M., it prevents the coagulation of the milk. On ciiltivafiii 
the bacterium producing the defect in question on lactose agar, the caiai 
teristic taste and smell disappear, but they can be made to reappear in paj 
by afterwards cultivating the bacterium in a suitable medium (decoctio 
of teat substance). 

1024 - Manufacture and Composition of Bulgarian Cheeses. — zrAi.^ROKr, .v s icm 

Jiiiulicalion of llic l^aboratiiry <»f (lie riiiversity of Sotifi), in Zatschnfl fiir (.'nur.tiff/mti 
Jer -Yti/jfHWJdS* >/J«i Ccnusxinittt-i, Vol. 31 . X(i. t’, pp. 3S7-3g4. >rii]!sttT i. Junc-'is, 

In Bulgaria, in addition to the chee.ses [lecnliar to the country, foreiq 
cheeses (Gruyere, Roquefort, Chester, etc.) are manufactured, but tlieii 
production doe.s not exceed 3 % of the total output. The hulk of tin 
latter is made up of the specific cheeses of the country, " Bulgarian cheese' 
proper and “ Kaschkawal ”, which are deseribesl below. 

i) Bulgarian Cheese. ■■ Belongs to the group of ordinary white clieesej 
and the sub-group of salted soft cheeses ; it is irrepared from evve’.s niilh 
but in a few rare eases also from goat’s and buffalo's milk. The milk ii 
worked immediately after milking at a temperature of 30 to 35<>C., often iii 
very large quantities coming from entire mountain flocks, 'i'he milk afte' 
milking is passed hot throirgh a cloth filter into large cans, and either natiira 
rennet, or, according to recent practice, artificial trade rennet, is added 
In these cans, whicli have wooden lids ami are .surrounded b\' a woollei 
cover to retain the heat, the renneted milk is allowed to remain i b)to, 
hours according to the outside temperature, .\fter th.at (iiiie the whole 0 
the milk has curdled. The curd is thoroughly stirred up for some niiniitei 
and then poured into a cloth filter to remove the whev. The doth is liuri 
up with its content.s and the whey drained off, after which the curd is pa 
into wooden moulds where it remains for 2 to 3 hours. After this operation 
the curd is cut up into regular cubes of 15 to 20 cm. each .side which are ivcl 
salted and arranged in layers in wooden ves.sels. ' On each 'aver vine leara 
are placed, and the whole is afterwards pressed down with a .stone. Tli| 
vessel is kept in a cool spot, the whey runs off from the jjieces of cheese, anj 
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a lime the whole of the cheese lies in a bath of whev, in which it ri- 
. the duration of the process of ripening varies according to the cheese 
On the market, cheeses of more or less advanced stage of ripening 

. found- 

-l-he finished cheese put on the market is completely white and is soft 
(i friable. Its taste, slightly tart and piquant, varies according to the 
jree of ripening and the manner of keeping the finished product (whether 
jt on the mountain, in tlie valley or in town). The older the cheese tlie 
je it tends to take on a consistency resembling that of hard butter so 
ititcaii be easily spread on bread. After keeping 6to<S mouths the 
gsc partly loses its taste ; if it is made with skim milk its taste is not so 
aatit. This latter method is regarded as fraudulent, although there is 
law prohibiting this oiieese being sold as though made from full cream 
Ik, A good cheese should never contain holes, 

-) " A'lsrAAmtiif . — This belongs to the group of cooked chee.se.s and 
E sub-group of solid and sour descriptions. The raw material (milk) is 
It tlnongh the same treatment as in the inamifactiire of ordinarv Biilga- 
Hi cheese, but always consists of ewe’s milk and ne\-er buffalo milk. 
}er i.iassiiig through the filter tlie mass of curd is wrappicd in the cloth and 
e latter is twisted so as to wring out the wliei' ; to promote drainage the 
sin is also pressed by hand. Tlicse operations distinguish “ Kaschka- 
il ' iiiiiniifacture from that of ordinary Bulgarian chce,<c. When the 
icy is drained off, the casein is put into wooden uioulds then thoroughh- 
tiirated between the fingers; the cloth is tvvisteil a second time aii.Hlm 
rd ence more pre.sscd by liatid to force out tlic rest of the whev. 

For this secondary feriiientatioii the curd, freed from the whes- mu-t 
naiii in the cloth for some ilays. If the weather is Imt, the secoiidarv 
mentation takes from 3 to 5 hours; if cold, g days. The process is 
Iged according to tlie colour of tlie mass wliich should be a light yclbiw 
d the content of eyes , which must have a diaiiietc-r anioiinting to i cm, 
fennentatioii takes place slowly, owing to low iiutside temperature, wlici- 
poured into the curd. 

On completion of the secondary fermentation, the casein is cut up 
olong pieces of an average weight of 50 to bo gr. which are placed in a 
ter bath at fio-boW'.; they are left in this for ,S to 10 miimtes and tho 
!glil\ kneaded by hand. The ji.astc thus beemnes spongy and is shaped 
0 balls weighing i, 2, 5 or 7 kg., whicli arc placed in metal mo.ulds; hen 
y remain to 5 ilays, ciKiling and solidifying. 

When this operat-.on is coiiiiileted, the balfs arc taken out and salted, 

. kept in layers. The cheese should be salted even- dav for 10 to 25 
'k and is then kept in a well ventilated sjiot. The chceie is stored for 
a month until fermentation is completed. 

market under two names : " fresh ” 
mwa which is offered for sale imiiiediately after salting, and " old " 
L ™|‘, t'oiiipletely ri))eiied article. The colour of Kasclikawal 

,s ' >e ow , the slightly tart flavour resembles that of original tlrm ere ; 


10 
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Table I. — Composiiian of ordinary Cheese and of “ Kaschka^ni 


Constituents 

Walei I 

Proteins 

DeconipoFitiou Products of I 
protein? ■<, 

Fatty substance ii 

Total as1t i: 

Sodium chloride ij 

Lactose, lactic acid, etc., by •; 
difference •' 


i 


Ordinary clieese 

20 samiiles 

* Kaschkawal n fresh, 
10 siimples 

i 'Kaschkatvai,, 

0 Samp;^ 

42.37 to 64.06 % 

• 

38.90 to 44.90 % 

24.91 Ic. 3,.,, 

14.08 » 27.51 ! 

21.84 )l 27.40 

19.06 , 2;,j, 

2.20 » 5.88 1 

2.12 n 3.62 

8.0S !, „ 

9.75 » 25.10 1 

22.88 B 28.12 

^7.95 " 34,0: 

3.45 » 4.94 ; 

2.90 » 4.38 

4.99 . 

1 . 10 1) ‘3.12 

0.20 1.68 

2.02 . 

0.27 » 6.05 i 

— 



II, — Modifkfilioyis of the proteins in " Kaschkaual ” in coin% 
of ripening. 



ol the chcc5€ 

Unaltered proteins 

■Water lolui) 
protein 

Fresh, on 

leaving the water hati! 

31.98% 

9 ”i 

5 day.'n 

ifter leaving the water bath . . . 

30.08 

1. 00 

0 .'> 

« a a ■) . 

29. [2 

1.96 

10 » 

.') 8 i) , 

2S.22 

2.S6 

15 n 

..... 

20.78 

4.39 

2-) » 

B ;) .) 8 . . . . 

2,3-97 

;.'i 

5 » 


22.31 

S.6t^ 

50 » 

. >. . „ ..... 

20.93 

10.15 

40 y 

» )l >) )> •> . . . 

20,20 

10, So 

Oo B 

» » ■' J) B . . . 

19.80 

ir.28 


its consistency is veiy firm ; there are few holes or " eyes ” in the bfxlyc 
the cheese (their diameter being 0.5 to 1 cm.). 

The chemical composition of “ Kaschkawal” was studied bythe\oit 
er in the Laboratory of applied chemistry of the University of Soha. Ta 
ble I sums up the results of 27 analyses and shows that tlie coni]>usition 0 
“ Kaschkaw'al generally resembles that of Dutch cheese. 

The chemical composition of " Kaschkawal ” was more thoraiiKhly stu 
died by determining the unconverted proteins and those which had becoin 
soluble in water, in reference to the different periods of ripening- Thes 
analyses (reproduced in Table II) were made in the uplands, where “ Kascli 
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is generally manufactnrerl, according to samples from one and the 
pica- of cheese. J?rom them it may be concluded that the process of 
.,i„„ first progresses with fan rapidity, then slows down, and Lds after 

(lavs. 

At the cloj of his work the writer gives some information as to the 
i„„al importance of cheese-making in Bulgaria, Before the Balkan 
, the tota production was 22 to 25 million kilograms per vear Th" 
ater part of the cheese is consumed within the countrv. From 1007 to 
■ the e.sportation of ordinary Bulgarian clicese attained the following 
ires : ^ 


I ' I U . 

I9I" 

I ' 

I'.H.lS , 



5 -aIne 

in fcy. 

iii francs 

-■'^7 7 ;.S ka. 

-''‘•4 141 fr. 

-'ii'.i 

41.5 

fS '4 1 I 1 s 



4 '!', 410 

4 .ifi T<)(J 

i ,>5 f'rf' 

“'M 5.10 

5 f).r; 


It is Chiefly exported to Turkey (Con.stantiiiople). but also in small 
nlities to hgypt and Greece. 

Ihe production of Kaschkawal ” is less e.xtensive. In the five-vear 
0(1 preceding the Balkan war it amounted to about 5-6 million kilo- 
tis, Kaschkawal is in.ade in specially equipped clieese factories 
From i()07 to iqii, exportation showed the following figures. 


VV' t.^i* kir. 


1 /■ >■»•) 

li.t 


V.-luL- 

) !?•) ^'1,; Ir 


2 .ifl.i G;i 


'Kaschkawal " is chiefly e.xporteil to Turkey, but small nnaiitities 
’’0 I'c^ypt and Greece. 

Researches into the Content of Bacteria and Catalase in Hen’s Eeas -- Rt-r r 

IK b-id, pp. jrna. .\])ril 22 , njUi. 

These researches have demonstrated that in eggs free from bacteria 

^ ^ an ongmial substance. It occurs both in fresh and in preserve<i 

c oTcc ‘he age of tlie eggs, viiries from 

_c. to y.fi ec. per 10 cc. nf subslance. 

In broken eggs, «ic quantity of catalase showed a reduction ns earlv 
after hreaking. In one case, however, it increa.sed from 2.5 cc, 

JKvrGs fen ™‘ '’‘■‘""■'i'led l>v means 
'""-eiitation tube witlioiit having been dilated. The diluted 
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catalase was diminished during the first 6 days w'hen kept in an ice safe aftj 
which the amount remained stationary. 

All the eggs, with the exception of those in process of putrefaetj,, 
were free from bacteria. 

1026 - Farmer’s Elevators in Minnesota, United States of America.— w ei.d l ,, 

in Thi' I'mvi'rsity of Minnesota, Agricultural Experiment Station, Bulletin 153^ 

L'nivtisily Farm, SI. Paul, August 1913. 

The movement which led to the establishment of farmer’s eitvat-, 
seems to have had its inception about i8qo in the .State of Minnesota, jj ' 
fore tluit time, the grain trade (bulking, storage and forwarding) Hasin'iij 
hand-s of companies owming elevators along the railway lines (line olevat"] 
companies), having their principal office in towns such as Minneapolis anj 
Chiea,gv), At the outset, although these companiijs rendered great stmia 
to the grain trade, they showed themselves at times to be hard bargaii 
drivers in their contracts with the growers from wliom they bought the ;rrai| 
direct ; they also forced prices up and down according to their infwests 
.\lthough these practices were i>crliaps not so current as is generaiiy sm, 
poseii, farmers, having got wind of them, became distrustful of the state Ij 
things. They tliercfirre combined to erect co-operatir e elevators, the imr 
iter of which rapidly increased, to the detriment of the elevators beloiiy: 
to non-agricultural Societies or Companies. In 1906 there were i i(|(j tai 
pany clecators in Minnesota as agaiirst 131 farmer's elevators, in kh 
according to the Railroad and Warehouse Commission, tiiese figures diaroi 
tn 777 and 300 resp'octively. Tliis Commission regarded as elevators t; 
longing to farmers tliose wiiich styled tliemselves farmer’s elevators, tlio-a 
iu reality many pass under tliat name witliout really belonging to farmt: 

On the 1st January roi.p an cnejniry was opened by virtue of' a': 
pa,sscd in. 1013 by the legislative body of Miniresota, authorising tlie Vi 
versitv ol Miimesota to collect animal reportson the cooperative nioveiM! 
.WeorJing to this enquiry, at the ist January 1914 there were 270, anl 
the 1st January 1915, 27S edevators in respect of which farmers lielil ii-.n 
than 50 of the shares. Tire total l)iisines,s turnover done by the 2;o a;' 
ciiltiiTal societies existing in 1914 and owning elevators may be estiiri-iti 
at S jo 000 000 : these societies .sell about 30 % of the whole of the grain si 
by tire farmers of Miimesota. 

The enquirv laid down the bases on vr hich an elevator may 'oe coi 
sidered as “ co-operativ e ”. The three essential points in co-oireratiaii sn 
the princijde of the individual vote in resolutions (instead of tlie s\ste;!!i 
voting by which each member has a iiiimbor of votes propirrtinnal tn tl 
shares he holds), limitation of the number of .shares which may be liehi f 
one member, and distribution of iirofits rateably to the business traibacts 
by the .Society with each member. About one third of the Sodetit-r liiM 
the interest paid on shares and distribute the profit balance in propnrtu* 
to the business done by each partner. The interest paid on tire diva 
ranges from 5 to ro . In other words, the rateable distribution d pn fl 
has not been that most coiimionly adopted, and where it has been a'ir.iittj 
the society generally pays a higher rate on shares than the curren! intcrv| 
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.eminently farmer’s elevators are not, properly speaking, co-operative 
pttakings in the true sense of the word. 

kflje dividends pjaid by the Societies are of course very variabl.. In 
P.UI14. the position of these establishment.s was very ptosperous. Of 
Societies about which the writer possesses information, 64 paid no 
jciids {20 of them losing money), 66 paid a dividend below 10 iS a 
Idem! between 10 and 20 %, 8 between 20 and 30 and 5 a dividend 

selling JO “'Il- 
l'll.; managers of farmer’s elevators were, at the beginning, often nnich 
Pr-paid. which resulted in certain mishaps. At present the salaries of 
Haliers range from 860 to S165 per mouth, with an average of -Spo. 

. reports received for 1912-13 show that in those elevators which 
•; losing money the nlanager’s salaries were about .810 per iiionth less 
11 tho.se of the managers of profit-earning elevators. The managers are, 
the majority of cases (78.2 “p), required to deposit security varying, 
'ciding to elevators, from I 000 dollars to 23 000 dollars. 

The writer next gives indications on the cost of handling grain in elc- 
[,i[; which is variable according to tlie amount of busine.ss transacted, .ts 
ijejvs from the following figures : 

C<»t ''it l]aii<Iliii;^ 

NmnbtT <>( biislulrf liai'tliC'l per bushel -CviitT) 

iioi;! y II ootj 0> ji>i. 

••.IIOOU I;,. -H>I> 

) ■l)"l I :<;■» '.I'.'M 

0..l> 

„ 31-1) 'A-D ,, .iff'I'Xlfl 

When farmers bulk their goods in their own elevators, they reduce tlie 
I of h.iiidling, mid therefore get higher prices for their grain. Probably 
iiKi's elevators save those coneerned about t 000 000 dollars pier annum 

Jliimesota. 

The fanners utilise their elevators for the purchase of the dilferent 
vis they need ; this business is of very great imirortance in .Minnesota. 
Kjir-ij the purchases amounted to about 2 000 000 dollars, comprising 
il flour, food, etc. : 63 of the elevators engaged in the purchase of coal, 
'Tfooil, 40 ‘bi flour, 35 binding .string. rS”,, seed, am! t(i s,, nalt, 
isiKss was also transacted relating to cement, agricultural im])lcnieiits, 
Toei, fencing material (including iron wire fencing), and oil. 

.\t the dose, the Author gives advice as to the mode of organi-iation of 
iix'icty and a specimen of by-laws. 




PLANT DISEASES 

DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 


102/ - Researches as to Injuries caused by Lighting-gas to Plants. — SoicuTBi'n i j 

ZciUchiiii iiir Filmzcnkrtinklh itcn, Vol. 26, Xo, s- 1, pp. 129-1 S3. Stuttgart, Juiu i, ,, .1 

.•\t the rctiiiest of tlie Berlin Gas Works the writer made experiment! 
the results of which are set out in the present work, on the damage caisi 
to plants by lighting-,gas. These experiments were conducted in thelai/ 
parks of Berlin, which proved well .mlapted for the purpose. 

The writer proposed in the Hist [ilace to ascertain by experinieiit it 
character of the toxic effects due to lighting-gas. Hitherto the blue coluni 
lug of the roots was regarded as a satisfactory indication, but these e.xpsr 
ments have made it clear that this phenomenon often gi\'es a niisleadin 
result. Systematic e.xperiments were begun in the spring of 1913, mt 
Prumts Pdtius.VImtix scahraXdrpimis Beliilns, Viburmim Opulus.i^hin 
pediinciilaiii, Ulinns campestris, Urticu dioicii, Svringaitdgaris m\ a bi^ 
number of ornamental plants. 

In all plants suffering with gas [loisoning it was observed in the firs 
place that the chlorophyll was attacked, disappearing little by little. Tl] 
process of assimilation and the formation of new organic subitaiice-, j 
spite of the presence of all factors of growdh. arc impeded in soil perniiah 
with lighting-gas, and the plant utilises its own substance for intraiiioli 
cular respiration. These phenomena imlieate the existence of a pioce 
of asphyxia through the want of oxygen in the roots. If lighting-gas effa 
tively acts on the roots, the consequence of intramolecular respiration aii 
appears on the overground parts of the plant. That is why those parts! 
the leaf which receive the least sap (edges of the leaf) arc the first to show di 
coloration or disappearance of the chlorophyll, and also why the first sigi 
of withering (appearance of dry spots and ed.gings) appear on the eiki 
of the leaf. 

With the drying of the periphery of the green organs, anil the rediidM 
of evaporation, an excess of water is observed as a consequence in the 
parts of the .stalk and roots of the plant. This phenomenon is noticed' 
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, where the parenchyma has the most powerful reaction, namelv in 
■ bark. The comsequcnce is often wet rot and death of the ba.se of the 
Jk, This IS the case of what is called “ Lohkrankheit ” the cans ^ 

[ich too large a supply of water through the roots. 

Among the injuries cau»d to the leaves, the appearance of tramsparent 
35 rapidly spreading is characteristic in .some large-leaved plants 
In an atmosphere of gas, transpiration falls oflf greatly for each gmm of 
il, substance. If the plants have an abundant amount of water at the 
“ of reduc ion of the evaporation coefficient, a great accumulation of 
jer takes place in the organs of transpiration. Under the influence of 
i accimiulation it is observed in rapidly growing plants that the cells of 
• separation laj-er become gradually less coherent, and the result is the 
Idthe eaf (m Fiicfci*. Besoma and Azalea). In Tuxaz and other trees 
.lenticular swellings were obserr-ed on the roots in consequence of too large 
ffster supply. ‘ 

S . studies on -• Dorrfleckenkrankheit” (Dry spot Disease) in Oats (.), _,sch,kor« 

CeMU lur Bakl.rioto,ie, P^r.silcnk.aule un .1 lnfeUiomkrjMu„, Vul “ 
Xo, ifi-i.Si PP- 578’5^0' Jenn, June ly, 1916. ' 

For the last two years it has been observed in (dermanv that growing 
Js of oats earned out in pots are liable to the appearance of a character” 
c disease o ten producing death of the leaves. In 1913-14 the diseaL 
, eared to a limited extent only, not hindering the experiments, but 'such 

’ H ^ " f ^ becoming diseased both in pot.s and in 

open held , therefore the causes of the disease had to be studied 
It was found to be the disease called “ Dorrfleckenkrankheit' ' of oats bv 
a-SEN-HETDE : it IS distinpnshed by the fact that the leaves of the Lts 
ir normal growth show pale greyi.sh-yellow spots the tissues of which d ' 
the le.ives break. Ihe disease is known in Upper Bavaria under the 
le of Haftersucht and in Sweden under that of " Graufleckigkeit ” 

.ah, Ihc cause, according to Xiusson-Kule. Eriksson, Kr.u'sI etc 

but recent experiments have shown that tvpi- 
Iterfleckenkrankheit is a disease of the soil, often promoted bv afso 
iiiniig with artificial fertilisers. • 

The writer made experiments on the outbreak of the disease bv studvim. 
influence of maiiunng with artificial nitrogenous fertilisers 3 expen” 
ital pots each containing 6 kg. of clayey-sandv soil were given a’basal 
me of 5.3 grms of dipotassium phosphate, after which 0.5 gms. of iiitro- 
P po was added. As nitrogenous niamirc there were used bv was- 
. nSe V sulphate of ammonia. 

liisnianiireV chloride, Rehmsdorf nitro- 

floiible s[,InhaT'"f ">anure), aninioniun, bicarl, oiiate, and 

3 "enousi nnre A ""“I’"""” 5 other pots received no 

'“aaare and served as controls. 

be observations nmde on the plants cultivated in these pots gave 


'iScenl*,;. 
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a very different idea of the nature of the disease in each case. Accorjj , 
to the degree of disease, the followii^ results were obtained : 


c.^als very Ixiilh attacked : 
Oat* Ixi'Tly attacketl: 

Oat'' dearly atlncke^l : 

Oft* hardly fiKachcd at ril' : 


Rehiniwlori uiaimre meal. 

Xitniteof isoda, urea, l itrate of 
ammoniiun bicarbonate. 

Double sulphate of ammonia ttiv] 
soda, cyauamifle. *u^phifti 
aniiuonui. 

Ammonium chlorulc. 


On adding i gram of nitrogen to the pots it was found ‘that the nitrjtj 
Ilf urea had given a better result than the nitrate of soda. Accorditi;. to 
the degree of the disease there is obtained ; ” 


(Vat* very batlly attacked: 

Oal? barlly attacked: 

Oats clearly attacked ; 

().its weakly attacked : 

Completely healthy oiH* : 


Rehm«dnf iiwnure meal, nitrate 
of soda. 

I'rca, ammonium bicarbonate, 
Xitratc of urc-a, cyanamide. 
Sulphfitc of ammonia, double ru!- 
phate of ammonia and soda, 
.\inmonium chloride. 


It will be seen from these facts that even the very best fertilisers ms 
often be the most injurious to the plants. 

The table of crops shows that the best yield was obtained throii» 
auinionium chloride, because it checked the progress of the disease, wlij 
the best nitrogenous manure, nitrate of .soda, gave a le.ss satisfactory rescl 
It should be noted that at the beginning of growth, before the onset of tt 
disease, the plants mamired with aminoninm chloride were not the best i 
appearance, but later on there was a change in this. 

The writer has also studied the influence of various potassic and phoi 
phatic manures and lime on the “ Diirrfleckenkraiikheit », by mamiriD 
pots with doses of these fertilisers. The experiments were cuntiniietl it 
5 consecutive years. They showed that a heavy lime manure had assists 
the onset of the disease. 

In another series of experiments the writer mixed the ordinary light so 
of a field succeSively with marsh soil, marl, clay and straw, and then sti 
died the relations between these additions and the outbreak of the diseae 
On the plot which had received marsh .soil the oats were most clear! 
attacked ; on those which had received marl and on the control plots fl 
disease was not so strong ; on the plots which had been given straw niaimi 
the plants showed but few spots ; finally, on the plots which had leceiiei 
clay the plants were hardly attacked at all. These observations agree mtl 
those obtained by Ceausen, T.acke, Hudic, and Zimmermann on ordinar 
sandy, marshy and clayey-silicious soil. It is difficult to give a precise es 
planatioii of this phenomenon, but probably the temperature of the sd 
plays a part, a high temperature being favourable to outbreak of the di.sea* 
As regards the relations between artificial fertilisers and the appearano 
of the di.5ease, the writer concludes that the disca.se is pronioteil by pb!''® 
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lically alkaline manures such as Chilean nitrate, basic slag and lime. It 
tliMcfore be controlled by manures with a physiologically add reaction, 
af ammonia, potash salts and snperphosphate. This hypothesis is 
Jill Old by tbo writer's experience of soils that are most favourable to the 
[seaiP- 

jt is intended to continue the experiments, 

, The Possibility of Recovery oi the Slips of a Vine suffering from “ Bramble- 

^ hi* — PANT, 4 NKr,LT K,, in Lc Stazinni spcfitaentaU iialiart,', Vol, XPIX, Part s-Ij, 

pp, MiJ-I?'’- Motlena, iijrfi, 

jixperinicnts carried out for the purpose of ascertaining ; 

1) Whdlier the wood taken from vines suffering with " Rramble- 
f (court-noue " or " roncet ”) prmluces in all cases plants and vines 
ming the same disease ; 

2) Whether vine plants affected with bramble-leaf can be cured by 
table treatment or under favourable conditions of growth ; 

]) Whether such recovery is real and durable or apparent and 
,nsitory. 

In the course of these experiments the following facts were brought 
light : 

Slips taken from vines affected with this disease and planted in any soil 
[>311 their spring growth by forming buds which e.xhibited bramble-leaf. 
The disease of the shoots, slips or plants consi,sted mostly in deformation 
the leaves (laciniation, twisting of the toothed edges, spotting in tlie 
,5e of Riparia and Kuiiestris, asymmetry and formation of blisters on 
e leaves in Berlandieii) and in a strongly jironounced inteinodal distor- 
jn of the branches. In the spring, above all in the ca,se of Rupestris, Ri- 
iria, 420 A, the leaves showed jiale or blackish sjiots, but never to the same 
[tent as in the parent tines suffering with mosaic bramble-leaf. Leaves which 
‘d grown from the month of May onwards, although deformed, were ge- 
rallv without these spots, which sometimes reappeared on the last leaves 
i growth of which had taken iilace at the end of autumn (Xovember- 
sembt’r) : they then also a])peared on some of the last leaves of plants 
naiiring healthy in appearance. These symptoms are identical with those 
odaced by rapid falls of temperature during the formation of the buds. 

The slips taken from vines attacked by bramble-leaf often recover in 
s course of growth ; preci,sely the same thing, for that matter, is observ ed 
tie parent vine.s, that is to say, after a first stunted development the bran- 
ts form internodes which grow coiitimially longer and end by being of 
tiiial form ; the leaves were less and less deformed and their shape and 
iiensioiis at last became normal. 

It is a rare thing for slips taken from vines suffering with bramblc- 
1 not to have stunted bnds suffering from the disease at the outset. 
iBi this case did occur, especially in lierlandieri and its hv brids as well 
flic Kiiropean-Anicricaii crosses, it is explained by the fact that the slip 
s been taken from the non-diae.i,sed tip of a branch. 

[FJA 


July No. 
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As a general rule, the disease is reproduced on the first buds of the sli 
with the same intensity and the same appearance as it had exhibited ii 
the previous year on the corresponding leaves and the internodes of 
branch of the parent vine. 

Furthermore, the experiments described in this work have bro[,j 
out a number of shades and gradations of this phenomenon of preserj. 
tion of bramble-leaf in the layer-slips so much so as to point to the (xisj 
bility of an effective, slow' and gradual cure of plants taken from diseasf 
vines. 

The slips of the Berlandieri and their hybrids, the European-.^mj,^ 
can hybrids and Riparia, above all, recovered more rapidly during the su n 
nier than the slips of Rupestris, and among the latter varieties the mos 
liable to the disease are the most difficult to cure.* For instance, the pro 
portion of plants which recovered in summer, all conditions of soil and rear 
ing being equal, is less in the case of the varieties of Rupestris du I, a 
than of Rupestris metallica. 

Furthermore, the more readily the diseased slips take root in a giyt, 
soil, the more easih- they recover. The recoverj- which occurs in smmneri, 
proportional to the root growth, in respect both to the number and thicb 
ness of the roots put forth by the slip. It follows rather than precedes th 
production of root apparatus sufficing for the needs of the aerial portion. 
The question involved therefore is that of an abundance of roots rclativclv 
to the size of the .slip, I'or instance, a plant with fine stalk recovers in siimniei 
even if it has oidy few roots, while a slip as thick as those often taken at th 
base of branches, needs the growth of numerous roots before equilibria;:] 
is established between the demands of the foliage and the potentialitiu 
of the absorption apparatus. 

Whatever the factor influencing the production of roots, it also in-i 
fluences the recovery of the diseased branches in summer. Thus the treat- 
ment of the slips with different baths at the time of planting very mndi 
facilitated their recovery, not owing to any disinfecting action, but becaiist 
some of the substances applied stimulated exchanges favourable to a great- 
er root production. In 1907 the best results were obtained with ferrous 
sulphate, phenol and hot water; in iqo8, with phenol, ferrous sulphate and 
hot water ; in iqog, with formalin, phenol, acids and hot water; in iqio. 
with ferrous sulphate, sulphuric acid and lysol. 

The difference observed Ix'tween the behaviour of diseased .slips planted 
on propagation beds already partly exhausted by use and those planted on 
beds which had been fallow'ed, was still more interesting. In the latterca* 
the diseased slips at once formed a strong root system, while in partly 
up soil the diseased slips struck root very poorly, and in sninnier tlieitj 
was little or no recovery. 

The writer has made trials of different crops with a view to finding out 
which is most adapted to rest the fatigued soil for the purpose of \ ine-gim'- 
ing ; leguminosae contributed largely to better rooting of the sli|)S, and on 
the beds where bean ensilage hail been carried out the proportion of reco- 
veries in summer was usually found to be higher. 
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t remams to be seen whether this recovery taking place in the sumn, 
on y temporan-, or whether in reality the vines infested with bran 1 ’ 
cml to recover m the course of time ; 200 affected slips of Rupertris i 
.ttaken romthcmrserylned of Xoto (Sicily), were planted inioogatr 
so, near hake Maggiore, m a soil which had before been put dnwn^f 7 
tk spring of 1909 there were rather frequent late frosts tl,cre° Ind °he 0 
1(3 (le\ eloped ancl bareh opened buds remained covered with snow f 
leek. The first shoots which came out were verx- much curled but 
1 .simmer the branches recovered completelv in tl.r. f.i ' ° * 
(0, the spring buds were still slightl? defoid hn 
oroiis growth in tlie summer. In kii 7 not the slivhte 1 1 ft * 

' stSd? “'Tr' “'t V Jot 
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DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOW’ER PLANTS. 

V I.n„x,..s ,„„X i„ 1„ 

’ ' ' \ III, xo. ,, pp. p-i 

ri W descnlied the following deserve particular iiieiitio 

^ COM, n. sp.. on the living lets of 

&^a.'ed pa I Se " ' September iqi 

"■ black 'tro, it "" " t ^ y*-'!''''- colour wh 

ata appear and tend to run together ; 2) CvU^iiftlvspc 


GEMERALirrES. 
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parallela n. sp., on Acer nigrum Michx., at Byron (Ontario), Octobei-\Y 
veniber 1903 ; stromata containing 5 to 15 pycnidia, scattered irregnij.|^ 
or arranged in more or less continuous parallel lines; 3) Ascockyta 
n. sp., on Acklys iripbyllaT). C., in the island of Vancouver, gthjunenjj.. 
on the leaves attacked spots are observed, some of which are small in 
(2 mm.) ; others, fewer in mimber, are I cm. in diameter and have a dat]; 
red border ; 4) Diplodia Nuttulliae 11. sp. on NuttalUa cerasijormis 'I'ovr. apj 
Gr., at Victoria (British Columbia), April 1915 ; the pycnidia are placed roinj 
the Iciiticels, which likewise serve as a passage for the parasite ; 5) Sept^nt 
adennciiiilonis n. sp., on leaves of Adenocaulon bicolor Hook, in British Coliuj. 
bia, ilay 1915; 6) .S', angularis Dearness and Bartholomew n. sp., on have 
oi Solidago latifoliaL- at Komok a (Ontario), June 1913; 7) S. iupincoky^^ 
sp., on leaves of Lnpiniis perennis L., at Oakland, "near ^London (Ontarivi 
July rqin ; ti) 5 . sanguined n. sp., on Kibes sanguineum Pnrsh, in Rrithij 
Columbia, September 1912 ; 9) S. Macrosporia 11. sp,, on Chrysanthmm 
Leiicanthemiim, at London. October 1915 1 to) Leplostromella cimtgciui n, 
sp,, on cones of Ficea Abies (L.) Karst., at London, April 1915 ; n) .l/f/,,,,, 
coniiun /iRmhnw Dearness and Bartholomew n. sp., on dead branches oi 
Betida popnliMid Jlarsh, along the south-eastern .shores of Lake Huron 
(Ontario), May 1912. 

I'nrther mention is made of Cylindrosporimn Cralnegi Ellis and Hv, 
on leaves of Crafaegiis brevispina in British Columbia, September igip 
C. Toxicodendri (Cirrtis) Ellis and Ev. on living leaves of Rhus Toximla-, 
dron, etc. : Ramidaria Lapsanae (Desm.) Sacc., on Lnpsana ennmnnis L,j 
at Elgra (Ontario), July 1915. etc. 

innixs 10 p - Seed Sifting as a Means of Controlling Fungous Diseases. — Henning i:h.vs 

3r PREVirsTros in Kiind- IJutiltbrnks~Akiuhmtcns Hamilinyiir ocit Tidskiitl^ I,th. Vear, No. pp. 

AND CONTROL Stuckliolni, I916, 

According to Zimmf.rviaxn, the mycelia of certain parasitic fe 
may retain their vitality for five years in the seeds t>f grass plants. T1 
writer had satisfied himself a long tinre ago that the apirearance of Usiik 
iritici was clearly related to the time and conditions of flowering. TO 
it occurs ver\- rarely on Hordeum dhticham ercclum , with close ear, whidi dii 
ing the (fliase of fertilisation keeps its flowers entirely enclosed in the ghinK 
it is on the other hand very frequent in H. dislichum nutans, with loose ci 
and in which at the time of fertilisation the flowers at the tip and sometiiiii 
those at the base of the inflorescence ojrcii. At that moment, the nuiiierot 
spores of Uslihigo carried by the wind jrenctrate the floral organs, grou as 
take up their abode in the mass of the grain. For loose-eared \arictie<( 
barlev therefore it would be desirable to remove these infected grains attli 
time of .sowing. A feature by which they may be distinguished istlieirsin 
The grains inserted at the tip and at the base of the inflorescence are <Ltir 
.guished by smaller bulk, and between the bulk of the grains anil the pn 
centage of infected plants, as the Author was able to prove by iii.my eep'^'' 
ment“, the following inverse ratio exists: 
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.ji.rth '■‘f sr;iin? in mm. . . 
of infected plants 


{Usiil::go iiitda). 


4.6 


The ‘Choice ol' bulky grains also allows of rerludiig Ihe imtnber of pi mts 
fe.teh ivith Hchumhosponiim as results from the follow!!!,: 


ita : 


t prrJns in li.m 


'-i iiiicclet! plants .... .•3.;'^, ^ 

Experiments condueled at Ultima have shown that oat plants .rmvn 
,n, small .seeds are more liable to attack bv Puccinia gmmnis 
ITom tiieforegorng-it follows that the sitting of .seed nia; in mam- 
sesfiirmsh a method calciil.ated, not perliaps to get rid conipletelv of the 
n„s ot certain diseases but at any rate to diminish to a notable extent 
e percentage of infected plants. ^ 

P - Economic Data relating to the Treatment of Potatoes with Bordeaux Mixture 
against Alter/ians Sol^ni^ — See Xu. roi,( oi tbi> Huiuiin 

j, - Diplodia Zeae, the Cause of Dry Rot in Maize. - v.a.n- i,pr e„, . 

feimt BuHdin .\-o, 7, PP. -ev, PI, ,-15. Pr, 

The disease known by the name of " drv rot ” in ic ... 1 , , 

itagits Diplodia Zeae (.Schw.) Lev., reported so far in Kuro ie. 
stniui, and at various points in South .Africa. * m-riva, 

line of tlie mo.st conspicuous symptoms of the diabase is the appearance 
a dense growth of wluti.sh mi celium, whicl. -levelops in the furrow '1,! 
len the c.iryopses. makes its way to the a-iUre of the bracts surroun s 
■ lamcntoijs shgimata and forces them against the internal face 0 f t e 
ets - which become drsco cured. - an,l afterwards forms round the e.a a 
>e dry envelope, formed by the liyphae of the fim-nis. 

Ihc cari opses of the diseased eats are stunted amUight in weight ilml- 
colour. and are easily detached. The colourless segmemed hvphae oi' 
readth oi Irom 1.15 toj.o.S,^ are not c.apable of perforating the cell pa’rtp 

r oh cells and Vessels thmimh 

areolae, the nn-cchiini m it.sclf is not distinguishei from other fo-nd 

•’-‘"e'' « eluiracteristic of 
«f * ;‘lveo!ae, as may easily be seen on break.ug the diseased cm 

oiit eo'rre ^ v’ ^“1"'. »tat the nroles or at 

lant lortcspoiiding to some lesion. 

pSm!;l'!V‘’'! be pear- 

11, njo to Tl'^ 330 E>- ■'Spherical or spheroiiial 

tlb and on its h t ^ '' * “" fonm-d of tw 0 lae-ers 

-■b- triloenhir) ' 1 "!'' '’''p'' V’*-' and tlie spores, bilocular 

), ■ traiglit or slightly ciirvcil. cylindrical, brownisli blaek 
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and of variable dimensions: 19.8 — 33 x 4.95 — 6.6 [i. The conidiophQjg 
are unicellular, colourless, with rich content of protoplasm and meas,j[j 
6.16 — 10.73 X 1.54 — 1.55 (ji. The spores are of low re.sistance power, amj 
although they are able to pass through the alimentary canal of aninj], 
without undergoing apparent deterioration, their vitality is neveithelesj 
greatly impaired; exposure to the sun delays their germination ; the germinj 
tion capacity dies out entirely in spores one year old. The writer has stuj 
ied the growth of spores under anaerobic conditions, with various degrees 
of alkalinity and acidity, after exposing them for 2 hours to the action ol 
freezing mixtures. In plain agar the fungus grows little. On the other haj,] 
if a little oat flour is added to the agar a rich growth occurs. Among th 
fungicides examined the best results were obtained with lithium salts, whhi, 
stop the growth of the mycelium and prevent the ge»mination of the sporp 

As means of control against dry rot it is advised : i) to remove froi'j 
the fields and destroy by fire all vegetable residue which, if left there, rvonid 
become centres of infection ; 2) to discontinue maize-growing for some 
years in the infected zones, and also in the adjoining fields. 

As was stated above, the di.seased caryopses are distinguished by their 
light weight which is brought out clearly by the following table : 
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2S7 

217 

I9.6S7 

20.312 

22575 

ir.3.5 

66.25 

5f25 


The a\-erage loss of weight of the caryopses is therefore 27.8“,,, ari, 
in serious cases, it may even amount to 50 

The alteration of the grains is due largely to the action of a diastatic 
enzyme secreted by the mycelium of Diplodia, which attacks and destroys 
the embryo and the .starch grains. 

Another enzyme afterwards separates the fatty substances, which ae 
counts for the reduction in the fat content in the infected maize. \Ue" 
fed to livestock the latter does not cause any poisoning but the deteriora- 
tion in its composition really does not make it a food to be recomiiio'ht^- 



DISEASES OP VARIOUS CROPS 

- , * i.vQ 

- Researches on the Silver-scurf Disease {Spondytocladium »/ 
of the Potato (i).-sciroi.Tz s', eugknt “ ^t^ovirens) 

so, .c. pp. 330-3SO. PI. xi,v-xu.n. wl;i" 'c 
The researches made in connection witu ^ J / j- 
silver scurf”, and .caused by SpondvlocladiuJa£rensmtr 
spite of the great differences in the size of the spores fwhirt h 
hters to assume the existence of two different species whh , 

,d Diiciospores , there really exists only a single s.xicies ^ThifTn”"" 
ally from the fact that by cultivation in pure lines (naretv 
ore) conidia are obtained measuring from i8 to 6a , 1 ' ' I ^ 

iitsancgative heliotropis.n, wliich does not materiSv afct 
;nt and appearance of the infection. ^ develop- 

In agar cultures th^ conidia and nnx-elium witl^tanU t-u 
siccation without being affected. Tlie thermal ontim intense 

,fr; iss s « r -rf '» 

irosc in the agar prevents the formation ofthe spores ^ ^ 

The para.site enters the tubers through tlie lenticels 'and ,>= 
ir-runs the epidermis and the more superficial lavers of tl K "i: 

-r '■ ”■ '—r 

The infested potatoes readily carrv the disease from . 

ler. and 111 tlie same localitv they carrv it over from 
e mycelium, the conidia and .sctorotia'retain their vitahKrr'i ' 
das„ the degreeof humidity am, temperature a, iJicth^'S':?^ 

ncchloride; 3) niaint'Linra i^r^ll^tem:;.; aV ‘ ^ 

discarding even slightly infected ixitatoes wheTso" fig,*" ' 


i - Tobacco Diseases and Pests in Eastern Java.-Srr x,,. 


nf Ihifi 


^ 0;p/orf/'a sp., a Melon Disease in the United States. - vvn.’ r ^ 

■i>“citltural Rc^cctrch \VI VT v-. ^D-n-'R I-. L,, m /our/w/ 

* before they r^acV thcKiiatiom 

ch starts\?th?™ik mu? •’ discolouration of the rind, 

stalk ami finally involves almost the entire surface of 
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the fruit. The tissue of the rind then softens and shrinks, the pulp 
ing black and gelatinous. 

The writer was able to isolate and cultivate the pathogenic agent 
consists of a species as yet unidentified, belonging to the genus Diplrjj;,, 
the diagnosis was confirmed by the entirely positive results of a series ■ 
artificial inoculations. 

The fungus has separate or adjacent pycnidia, which may or may 
be covered with a network of hyphae front t8o to 250 p in diameter tl 
spores are oval, 24-30 x ro-14 p, brownish-black and segmented. Ij 
matter extracted from artificially inoculated melons the presence of nar- 
physes was not observed ; the latter developed on cultivating the fiijJ 
on cylinders of potato. 

In the United States the principal crops attaoked by Diplodia are th 
sweet potato. Citrus fniits, maize and the cotton tree. As, in the .South, coi 
ton fields, sweet potato and melon fields are not separated from each othe 
it rvas of interest from the economic point of view to ascertain whether 
species of Diplodia found on the one host is capable of development on ra 
other also. Experiments in this direction yielded positive results: a oiii 
tore of D. tubericola E. et E.. inoculated into healthy melons produce 
a series of symptoms identical with those described above. 

1037 - Sclerolinia libertiam, a Disease of Citrus and Other Plants Cullivats 

in California. — Smith O. Chytox, in Phyto/talhoh^y, Vol. (1, Xo. 3, pu. ’(.S-rrs rij, , 

Csillimorc, Md., 1916. 

The citrus disease known under tlie name of “ wliite mould” nr "cot 
tony rot ” is ver> frequent in California, in storage placc.s of citrus fruit! 
during the period January to March. Besides the fruits of the lemon li* 
it also attacks the small branches of orange trees and lemon Ute 
in the plantation, and likewise, but more rarely, the flowers of the Itmo 
tree. The pathogenic agent is supposed to be Sclerotinia Libertiam Fucttl 
The pathological clianges observed on the fruits is characterised e.xtcrnall 
by an abundant white growth of mycelium of cottony appearance, aiidiiiia 
nally by a progressive softening which converts the tissues into a soft mss 
The disease spreads rajiidly. and all the lemons contained in one caseai 
soon infested, and form a dangerous centre of infection in the store how 
The bark of the small branches of the plants growing in the open aii « 
under glass becomes ashy in colour and fibrous in consistency, and ouiiies 
rules plentifully all around the Infected plant. Scl. Libertiana caiiliteri; 
develop in the flowers, where c.xccllent conditions are availablcintheths 
mass of the petals at the beginning of flowering. 

This fungus not only attacks Cilnis spp. but also the flowers of the ap: 
cot, the small branches of the alligator pear tree [Perseu "ralissiiiia). enciii 
ber, tomatoes, vetches, lettuce, nettles, egg-plants, etc. 

The practice prev ailing in California of sowing vetches in dtnuplan' 
tions must have contribirted greatly to the spread of the disease. 

It is also easy to produce artificial infection of the disease on leiiion> 
a wet environment, by means of applications or inoculations of mycflw 
.sderotia, spores or fragments of apothecia of the fungus. In this rsspe 
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faults were always positive, even when substances nf different source 
were used, isolated in several parts of the United States from the 
.jent hosts of the parasite. 

Cultures of lucerne affected with Scl. Trijoliomm also cause,s rntt;,,,, 
t„,e fruits of the lemon tree, which, however, instead of turninv straw vef 

1^. as in the other case.s, assumed a nut-brown colour. ' 

[ (Junt'solution of sulphite of rappen ”’'*'*'* 

America. -See Xn. 087 of this states of 

l, . hypoderma deformans n. sp.. Attacking the Leaves of Pin„c „ 
rosa in the United States and Canada. - we™ jLe, r , i„ J . P°"^- 

V,,l. VI, .NO. 8, pp. Kig. 

The writer describes a.s a new species, under the name of Hvpodenna *- 
„ms n. .s,)., a tniigus which attacks the leaves of Pimis honlmsa tIZ 
,veral parts of the United States and Canada ; .Monta.ia^Oregon, Waho 
ashmgtoii and British Columbia. ® uano, 

The black, glossy apothecia, lo mm. in length and about i mm in 
ith, may develop in the form of a continuous or'btoken band over the el 
.length of the leaf; the asc. are spindle-shaped, the spores olir-e 
coloiu, transparent, slightly curved, with blunted tip, arid have a sen nm 
reaching maturity ; the paraphyses are numerous and thread-like slivht 
olleii nt the tip. 

The end of the infected leaves turn.s Yellowish brown and thi- ni,, 
cads more or less rapidl.v throughout the leaf until the final appeamllllf 
: apothecia The exact length of time betw een the first'svm loins If thi 
ea,se and the npenmg ol the apothecia i-aries greatly, being so.net mel 
nl-May to November ; it is occasionally prolonged until t'he folio™ ! 
...g. The apothecia may contain asc. i„ all stages of development l a! 
produce rape spores contn.nally. The period of most intensi,s,iore flnr. 
n, however, rs found to be m .May an, I June, when mins ar fre ” It 
1 when the ,ff ants have atta.ned the.r maximum active groivth TlSl 
licked end by withering completely and fallinv which co.ise- 
snbles and changes in thegrowth of the buds. One of the mo^t V ! 
lenomeiia consists of the apjiearance of verv lar.^e witch'! 

» diameter of 1-3 yds an,i a weight exceerliim .lielwvt T e f r 
tec witch's brooms had been ernmeonslv attributed to , r” 
(Kngelm.) Piper (‘' yellow-pine niir^S ^ ' lit 

1 tllrrr'^ 'T*' IMrma ,f The brail 

thus deforiiie,! are generally sterile, 

die disease not only attack.s plants which have alreadv a 
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10)0 - “Witch Weed” or “Rooi-Bloem” (SMga lutea), a Phanerogam pan- 

on Maize in Rhodesia. — Wai.ter J. a. T., in The Rhodesia Asric«ll,i„,ij^^ 
Voi. XIII, Xo. 2, pp. 234-236. Salisbury, 1016. 

The appearance of “witch weed” or "rooi bloem” (Striga 
been reported in the valley of Mazoe ; its occurrence is recognised by ti 
scarlet colour of the inflorescence and the reduction in the foliage 
attaches its roots to those of maize and deprives its host of a considerab 
quantity of sap, hindering its growth and sometimes preventing the fonj. 
tion of the ear, 

S. lutea spreads rapidly, and is capable of destroying within a short tini 
throughout entire districts, the crop of maize, this being the only cnltivatt 
plant which is the host of the parasite. In consequence of this fact coiitn 
experiments were carried out by means of appropriate rotations, but tb 
result of these trials was negative, owing to the persistence of the Siriga seed: 
which are capable of retaining their vitality for many years in the soil 

The only practical remedy is to pull up the Siriga plants and destij 
them by fire as soon as they appear on the surface of the soil. I 

loyt - Khaki Weed (AHemanthera Acbyrantha) in Queensland. — Rulevj 

and W'KiTi-: C. T., iu QncensUnul AancuUural Jottnuil, New Serits, Vol. V, ith I'ai 
pp. 277-278, I'ig. I. Brisbane, laib. 

A description of the “ Khaki weed " (AUernanthcra ach\rmtk 1 
Bt,). It was imported from Argentina to Africa in forage during theBoi 
war. It was introduced into iVustralia, first ini'ading New South Wsk 
and afterwards extending to Queensland. 

1042 - Cut-leaved Nightshade {Sotanum triflorum Nut.) and London Rocket (i 
syrnbr/um Irio). New Weeds in New South Wales. — ii.ijiilton A. A .in t; 

cuilural Gazeitc of AVa” South Wales, Vol. XXVJl, 4th Part, ]>]>. 275-276. Svdncv. i'-. 

" Cut-leaved nightshade ” (Solannm Iritloriim Nut.) a solanaceouspla: 
reported in the district of Cooma. The berries and overground parts 
the plant, which contain solanine, are poisonous. 

" London Rocket ” {Sisymbrium Irio I.,) a crucifer met with in tlie cm 
rons of Cobar and Nyngan. The plant wa,s probably introduced wit 
lucerne seeds. It has no injurious properties, but in view of tin- rapil'* 
and intensity with which it sjireads in lucerne fields, replacing the cro] 
S. Irio is regarded as a weed. 


1043 - Agrostemma githago among Cereal Grains: Determining the CoelMii 
of Impurity. — See Xo. o6.S uf this UnltetiH . 
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IJIJURIOUS INSECTS AND OTHER ROWER ANIMALS, 
{jjperiments in Locust Control by Means of Coccobacil/as acridiorum 

ju^pggptina (i). — KR. 4 US Rudolf, hi C^iUralblatt fur BulUmolope, Farffsiknkuniii' uyid 
y^l^lMikriinkkeitm, Vol, 45, No. 18-25, P[>- S’H-599- Jena. June it), I0i6. 

-ffie writer first gives a description of Coccobacitlus Acndionim dis- 
etei by I^Ehix d’H^rkhe in Mexico in 1909. He then refers to the 
itrol experiments conducted by d'HRreu.e himself in Slexico, and finally 
nientions the observations made on this bacterium in Colombia, South 
jca and Argentina, 

In Argentina, the Mini.stry of Agriculture has appointed a Commission, 
iliidi the Author is a member, the object of which was to repeat the ex- 
iinents of d’H^RELLE and draw up a detailed report on the results ob- 
jed, The Commission had at its disposal cultures coming direct from 
iFasteur Institute and which, according to bacteriological investigations, 
liespoiicled perfectly to the Coccohacillns of D'Hf:RELLE. 

D'HiiREi-LE described this Coccobacillus as a micro-organism having 
typical characters. For that reason the Author thought it necessary 
Jetermine in the first place whether in the intestine of locusts there are 
oicro-organisms resembling the Coccobacillus of D'HfeRELLE. He was able 
isolate from the intestine of the healthy insect organisms which are mor- 
jloiically identical with the Coccobacillus, which led him to suppose that 
i latter is usually present the intestine of the locust. 

For the purpo.se of successful control of locusts in the open field, a virn- 
cultiire is required, according to d'Herelle, who says that before 
miing the e.xperiment the virulence must be checked to see whether 
sufficiently effective. Unfortunately no criterion of virulence is indi 

a. 

He only says that 12 passages through locusts are sufficient to give the 
jres the necessary virulence. 

Ttie rirulence was determined by the writer by means of a normal loop, 
culture used first had a virulence of 1/200 loop, and later, after passing 
ugh the locusts, a virulence of I 'dooo loop. The virulence of this 
ure remains unchanged for a long time. The writer not only increased 
ririilence of the Cciccol)aci///« of d'Hehei.i.e, but also found that the same 
:t limy be equally rvell obtained in relation to the micro-organisms iso- 
1 from the intestine of locusts. 

Alter cliecking the virulence the .Author made experimental infection 
1 Coccobacillus in the laboratory, giving infected foods to the locusts, 
trary to the observations of other experimenters, he ascertained that 
ieinsects, even in captivity, will take fairly large quantities of food. The 
eriments, however, were negative in result, even when large rations of 
rich food were given. 


fOSojalsn !:. .Spril 1013, No, 750. 
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The writer next macle experiments in the open field with young 
With this object he selected localities liable to invasion and distiagnjjjjj^ 
by good climate and abundant herbage. For the purposes of the expj^ 
nients the plots were surrounded by a zinc band, as is done for mccliaiiifj 
methods of control. The bacterial culture was spread over several plj, 
containing young locusts, but without success. In no case was any enden, 
destruction of the insects observed in consequence of the treatment. 
in one case where 200 insects afterwards placed on the plot were artifici,|| 
infected, the results obtained were negative. 

The writer draws the following conclusions : 

1) It is not possible to produce in the open field the epidemic infe 
tion and the death of young locusts by spraydng with a culture of Coccoi 
cillns the virulence of which has been increased.by successive passage 

2) It may thus be concluded that this Coccohacillus is a normal i 
habitant of the intestine of healthy locusts, and that it only kills the latf 
when injected into the abdominal cavity; 

3) By administering this bacterium to young locusts with food,,, 

infection is obtained. 

io4i - Spicaria Cossus n. sp., a Hyphomycete isolated from the Utn ( 
Cossus Rongebois ” {Cossus Cossus). - poriier mvi. and Sariosv, in Cmtu 
lies seanca di la Suciele ilc Binlogie, Yol. I.XXIN, No. 14. pp. nitiyw, ri| 
Paris, July 22 . i')l 6 . 

In nature, beneath the bark of various trees there are, often foiitidi 
the larval tunnels, imimmified larvae of Cossus cossus (i) invaded bv 
pinkish-white fungus resembling silkworm larvae which have died froi 

“ mu.scardine ”. , , , 

On killing a larva of Cossus and keeping it under suitable conditioi 
of humidity, the same pinkish-white fungus is seen to develop in its tissue 
The writers, who have made a study of this fungus on several spec 
mens of caterpillars taken wild or reared in captivity, describe it under tl 
name of Spicaria Cossus n. sp. 

10)6 - A Form of Boiryiis bassiana, Isolated from the Larva of the MsenI 
' pidopteron IVonagT/a typhae.-ioMicxv.m. .-md s.artory in 
des sidMcsdeUSocietedeBMope, Vol. LXXl.X, No. 14, pp. roJ-jnj, Pans Ini': 

The larva of Nouagria iyphac liv'es iii.side the .stalk.s of 'lypha lalijiil 

ilevouring the pith. ... is- ■ 

On killing one of these caterjiillars and keeping it in a .siifiicientiy inoi 
place, it is .seen to mummify and become covered with a whitish coatii 
made up of the fructifications of Bolrytis. 

From the morphological point of view, it is not possible to differentia 
the Boiryiis on Nonagria from B. Bassiana ; on the other hand, t 
different biological characters which the Authors have been aWe 
ascertain do not apjiear to them sufficient to constitute the BohyK ' 
Nonagria a new species. 

(:) See B. Jail. MUi, N" .s,s lOiil Jan. mis, N” 1 11. ^ 
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_ Insect Pests of the Sugarcane in Queensland, Australia— icrvis i.dv„ v. 

E.pen„.M Sation.. E,ao,„r.l„,r. BuUeUn v,,’ 

pp, 4^, I I. l‘i' . iiriSDanc, 1916. ' ■ 

Jit of insect pests of the sugar-cane in Queensland, accompanied be. 
rticulars as to the nature and extent of the damage sustained and the 
jbits and distribution of these insects. 

I I) 'I'lie ■' noctuid moth borer ” {Phragmaliphila Iruncala Walk - fani 
caused extensive injury to plantations in October iqu ’ the lar 
j,.„ske their way into the young shoots and still tender buds, mi« tunneb 
partly destroy the tissues ; they cause a rapid dryiug up of the fol™^ 
atiiral enemies are : Phedok megacephaln : A panicles mna\nac which kdb 
, larvae Mipledm hwacdt which destroys a large number of pupae 
Moth stalk borer (DuUraea saccharaUs Fabr. - fan,. CrnnhidaP^i. 
sect, so greatly feared elsewhere, hardly causes anv injury in Qiieenslancl' 
keve chmatio ^ombtLons and natural enemies impede its developme.?: 
Bcet e hor.x(RhaMocnemn ohsemus Boisd. - fam. CnrculionZ) has 
tablished Itself in the district of Johnstone River, where it destrovs ome 
oiisands of tons of cane every year ; for control, a tachinid flv whiVh is its 
tura leneniy, was recently introduced into the region, nameiv, CeronLZ 
/iffloMon Vil. discoverect m New Guinea and already tried with success 
die Fiji Is ands ; 4) Moth shoot-borer (Polyocha sp. - fam. P.ralidZ) 

lere It attacked the young shoots in the same war- as Plim<^,>mtM{ a ■ 

Opopna yty^phasa Mcyr. (fan,. Tineidae^ oc-casionallv attacks thfs eel 

dtoiid soiiretimes des roys up to So 0,; of the buds ; also gnaws the leaf 
lat s and the bark, and at times makes its way inside the cane and tunS 
iia Is , 6) Loxosloma sp. (fam. 7 meidac) and Cosmopterix sp. (fam F.kdn- 
,&■) are unimportant; 7) Black gauger {Hclcronvcluts sp., fam Semt- 
Ktoc) , sot eater {Pentodon ausiralis Blackb. - sub-tarn Dxna’.H,P'<\ 
idivhte ant pPermes merMonaUs - knx Tenmlidac). ouK- occasio-iailv 
B.r tl e sugar canc, which they gnaw, and attack the newlv opened 
Ids and roung plants ; <S) Wireworm (.l/oHocrc/nV/fms sp., fam Fljyidae] 
nous > attacked new seedlings on the alluvial plains of Mackav and in 
ime other localities of the district of Isis in rpro ; 9) Yellow ivin-^ed locust 
damca bum., fam. AerhUidae) invaded the western a.uf norther, 
™ces 0 Queensland in r,,. i., huge swarms ; they devoured the £1-": 

i t e' ‘t"'note Tt rZ" 

are noted indw auslrahs and .h. ori iiarasitk on the em>s' 
■mn'^iltol tlie last-nani«l sjieckV 

wd locust ‘‘''‘I ^Valcs : II) Long- 

out {Ay„„,orpl,a crcnaUccps Blanch.) ; .short-horned locus (O.vi; 

lantltlSo insecds occur in 

iiiia» ■ I ,) Ar ' but .so far have not occasioned anv great 

0 . -) -Army worm (t nplm unipmeta Haw., fam. Koctnidac): wrought 
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great havoc in 1912 in the districts of Cairns and Mossinan ; 13) Skippjj y 
terfly (Pantara mathias Fab., fani. Hesperidae), the lar^vae of which itJ 
seen gnawing the leaves of the canes at Harvey's Creek in December 10,1,1 
14) Telicota ati"ias krefjti Mad. (fam. Hesperidae) and Padraona mamas FoiJ 
(fani. Hesperidae), the larvae of which were .sometimes observed in the plaJ 
tions at Bahinda ; 15) Grass worm {Chusaris rhodias Turner, fam. .Yocd 
dae) attacked leaves at Gordonvale on the 2nd September 1914 ; i5j 
worm (Harmologa miserana Walk. (?), fam. Tortricidae) , at Pyr,imid, towaJ 
the end of October 1914, was observed on the rhizomes of the can] 
17) Browntail moth {Euproclis koloxutha Turner, fam. Liparidae), occaij 
ally attacks thefoliage ; 18) Plant eating beetle (Rhypariia morosa Jac., fj„ 
Ckrysomeliiae)-, its usual host is assumed to be blady-grass [Impentami^ 
dinacea), which, however, is disappearing little by little owing to thees 
tension of cultivation ; the insect, thus forced to seek its food alsewliere,b( 
gan to attack the sugar cane ; the savanna and heath fires, usually ignite, 
every year, effectively help to prevent excessive development and spreaJo 
this ' parasite ; 19) Colasposoma sellalum 'Ba\y , Khyparida didyma '!;i\ 
(fam. Chrysomelidae) and the leaf eating weevil {Slenocorynus aridiis Past, 
fam. Cn'raitimidM) are rather rare and economically unimportant 
20) Ap/iis sacchari Zehii., A. adusla Zehn. (fam. Aphididae), Tetigonk jm 
ihaon n. sp. Kirk (fam. Teligoniidae), Perkinsiella saccharicida Kirk, (fan 
Asiracidae), Aleurodes berghi Sign., snow fly (fam. AUuridae), Ripersk^ 
(fam. Coccidae) and Pseudococais {calccolariae Mask ?) (fam. Coccidae) cans 
more or less damage to plants, of which they suck the leaves ; 21) LipUMt 
albohirta Waterh., L. jrenchi Blackb., rothei Blackb., L. caudata Elacft 

iroggatti .Mad. (fam. Melolontliidae); Dasygnathus australis dejeani Mad, 
Xylolrupes anstralicus Thomp., Isodon punctkollis Mad. (fam. Dynastiki] 
Cacachroa decorlicala Jlacl. (fam. Celomidae)', Anoplognatus hoisduvali Boiai 
(fam. Anoplognaiidae) and Anomala aiistralasiae Blackb. (fam. Rutelliki 
attacks the roots of the cane ; the most formidable among these latte 
insects is undoubtedly Lepidiota albohirta. To control it light traps ai 
used and abso arsenical comixnmds with some success. 

10)9 - Nysius vinitor, a Hemipterous Pest in Australia. — i Rwic.w w. w., i 

Azticultiiral iiilzdie nf ycu' SouthWales,Xol. NXVII, 4th I^rt, pp. 470-47.’. SyflneViiilt 

The Riitberglen bug {Xysius vinitor Berg) which appeared in dens 
clouds throughout the territory of New South Wales, South .\ii5tralia an 
the State of Victoria, has caused much injury there to orchards, seed plot 
and even garden flowers (1915-1916). 

The presence of this insect in a potato and tomato field is imniediatel; 
revealed by the fall and yellowing of the leaves, and rapid destruction 0 
the fruits. Peaches and apricots are attacked in all .stages of grontli oni 
.spoilt by the miinerous holes which Nysius opens in the skin in order t 
draw out the pulp juices. 

The following means of control arc advised : i) destroying by Sre tli 
grass prairies amid which the insect lays its eggs, and from which the to 
migrating columns which invade cultivated lands .start ; 2) apply'oS * 
infusion of tobacco and soap ; when the insect is in the early stages oldere 



INSECTS ETC,, 1.VJUM0US TO VARIOUS CROrS 


1387 


piiient good results may be obtained ; 3) using kerosene torches against 
l„,ts ; a bundle of branches fixed to the end of a rod is dipped in kerosene 
idlit ; by rapid y moving the flame round and among the plants the insects 
.immediately killed, but care and some skill are required to carrv out 
is operation without burning the leaves or the fruits ; 4) resort mav be 
(1 to tlie use of light traps ; good results were obtained with them in sever- 
localities. but the method however is too expensive and complicated 
become a customary practice on a farm. 

unspotted Tentiform Apple Leaf Miner (Ornix geminatella), a Micro- 
lepidopteroiB Pest of several Fruit RosaceaeinAmeriea. - - iusum.ixe in/ 

j;„cullnral Re.«mch \ol. \ I, No. 8, pp. jSo-sps, lu, X.X.XIII. WasWnston, n c 101/ 

Ormx gemmatdla Rack, has been extremely abundant in Missouri of 
t years and has attracted the attention of fruit growers throughout the 
,te. The insect lays its eggs on the leaves of several Rosaceae, and the 
vae hatched trom them bore tunnels in the thickness of the leaves d-imav 
them to a lesser or greater extent. ' ® 

.tniong the hosts of Ornix the writer enumerates the following ■ apple 
e, crali-apple (Malus sp.), Qralaegm spp., Pnmm spp., /Vas spp ‘ 

.Is regards its distnlnition, 0. gemimlelht has been reported in the fol- 
i„g localities: New England, Xew York, Ithaca, (X. Y.), Illinois, Colorado 
ntiicky, .Michigan, Massachusetts, Connecticut. Ohio, etc. 

The natural enemies of this niicrolepidopteron are recorded so far as ' 
„npms mgnlemora Ash., S. theheme Ash., wetori Girault, Fnlobhus 
mtmxa Girault, i, iohehogaster Ash., 5 . minulus Howard and .S' lithn 
Ikiitiis Howard. 

51 - Woolly Pear Aphis (fr/osoma pyrico/a msp.), Injurious to the Pear Tree 
in California. - b.ckkr .1. c. -m.l d.widsox w. m., i„ .le, 

iol, \I, Xo. 10 , pp. Pig, ,, Washington, D, C„ l.jiS, 

The writers describe as a new species, under the name of Ermsomn Am'- 
J an dplms hitherto believed to be E. hmigenim Ilaiisiiiann Sch':o- 
m kmcem Hartig) or “ woolly apple-aphis ”, This new species attacks 
e root sy^^teni of all kinds of pear trees in California, and piuticularlv in- 
te the Trench wild pear tree so conimonly ernploved as stock, especiallv 
dk Bartlett varieties. The Kieffer, ami above all the Japanese tvpcs on 

« n thel form of this aphis isuallv 

« on the fibrous radicles, down to a deptli of a vard in the ground and 

. domes are generally more numerous in the vicinitv of the trunk, al- 

S eoTr > "u a"’*'' "'■"" ^ ™ ^ 

elv adaek’^tf ^ to attacking tlie yoiiiig roots, but also, though more 
.kl, IV I «mietimes exeii the main 

idoii V ^""■"■r'r- it is localised in the luudened tissues 
■ h m Colo„ie,s of ft, is aphi.s can ei en 

om! Id It riot like E. 

k of the . 1 tuberous excrescences and le.sioiis 011 the largest 

'angthc '’refers the rootlets, and destroy 3 them without 

1 1 earaiice of any siiecial liy|)ertropliy. Ailult trec.s have little 
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to fear in the attack of £. pyricola, and only in extreme cases can the latj, 
prevent or slightly retard their growth. The case is quite different nhe 
it is a question of young plants less than 4 years old, The almost 
taneoiis loss of a large number of rootlets may completely arrest growth jj 
bring about a premature fall of the leaves, frequently followed by the deaj 
of the plant. 

Winged forms appear in autumn. In gardens and in all localities ivhj, 
the environmental conditions are favourable to the growth of the wijjf 
individuals, the outbreaks in spring and at the beginning of summer are^ 
wavs unimportant, in view of the smalt number of wingless itidividiuj 
which hibernate on the roots, while the major part of the colony migrate 
Krom the month of July onwards, however, the aphids increase rapidij 
attaining their maximum number in Septemlaer, at which time the wijj,' 
forms appear. The departure of the winged swarms, which often migrat 
even to great distances, also marks a period of rest for the plant, which mi 
having nothing to fear but the few wingless aphids remaining on the rmt 
through winter, puts forth new rootlets and gathers strength to resist ires 
attacks. 

The winged forms stay on the leaves and trunk of the pear trees, at 
afterwards generally take up their abode on tlic foliage and trunk of .l/m 
sp,, where they go through their life cycle and produce the sexual getieratiot 

1052 - Galerucella cavicoHis, a Coleopterous Pest of Cherry and Peach Tta 
in the United States (il.— C vshsuxx R, ,y, ami lsni,v Daioht, in VnUei 
mutt of Ai^ricuHuri’, BullcUn So. |>p. i- ’i', i*<i, Tl. I-T\', WashiiiKton, I,i, c, 

In the spring of iqi.o, the cherry and peach plantations extending nrt: 
a vast area in the north-east of the T.inited States sustained considenbli 
damage from a sudden and formidable outbreak of Gahmtelk cunMli 
I,e Conte (cherry-leaf beetle). This already known beetle had nevt 
previously caused such extensive injury. Among the regions which suSer 
ed most are the States of New York and Pennsylvania and the iiorllifj 
part of Western Virginia, 

The adults attack the leaves of the cherry and peach and the frniti 
of the cherry, gnawing them and producing fairly dee]) injuries, W'hoi 
the attack is very sea ere, the plants may be almost completely strip])edd 
leaves. The natural host of GakmceUa is said to be Primus pmsyhwv.u (bi't 
cherry) which spreads with great rapidity along the road sides in the thickfti 
and on the lands formerly occupied by forests destroyed b)- fire, whiclifon 
a very favourable environment for the growth and multiplication of th( 
insect. The latter hibernates in the adult form, leaving its shelter ii 
the spring; it mates and the female oviposits at the foot of the trees aunt 
the dried k-ave,s and other vegetable detritus. The larvae hatch in! 

fortnight, and when full grown, jriqiate in a hole which they have niaut 

in the soil. The adults emerge in two or three weeks and spread tlirniid 
the plantations where they attack the leaves and fruits. This coiitiiiiS 

11) See //. TiiJit Xc>. 
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jOTghqat the good season until the first colds compel them to seek 

elter. 

Ainong the natural enemies of Galemodla mention must be made of 
e coleopteron Lebia ornata Say, which attacks the adults tears off the 
.tra and feeds on the soft tissues. It also kills the pupae and feeds on 
ipn onl}' leaving the pupal skin intact. 

For control there are advised : i) applications of 40 % solutions of ni- 
sulphate, in the proportion of one part to 600 of water ■ the addition 
soap (I part per 200 of mi.xture) increases the efficacv ; 2) applications 
sweetened lead arsenate, e.specially for cherry trees, according to the fol- 
formula : 1.3 lb. lead arsenate, 0.33 galls of treacle and ii galls of 
iter. 


3, -Terrapin Scale (Eulecanlum nigrofasciatam), Injurious to the Peach 
Tree in America. — Skiasion K. I,., in L'mtnt stoics Dcpartmcm AgncuUun- Bureau 
Of Entomlo^y, Bulletin No. 351, pp, yig. ^o. Washington, D. c., 1016, 

fjemniim nigrofascmium Pergande causes more and more serious 
jun- to iJeach trees in the eastern vStates and especially in Pennsylvania 
d Jlarylatid. From here it has spread to the north where it attacks other 
jnts, among which Acer pseudoplalanus k. and A. sacduirinmn k are 
favourite hosts. Towards the .south-west, it has already reached the 
ilf States and has attacked Phoradendron spp.,on which it thrives well 
le range of this EuUcanium tends to increase in such measure that it 
111 will probably be spread in all the regions where the iicach, the plum 
wspp. (maple) and Phoradendron .vpp. occur in abundance. 

Host plants are . the sycamore maple (.Icfr pncudoplatamis L) ' sil- 
r maple (.k sacclminmn L.) : sugar maple or rock maple (d. mcchmm 
.:Amy^ddns Perstca L. and its varieties : spice-bush aesticale 

) Xces) : Betida spp. ; .saffron plum {Rowndia ato’iislitolia Xutt ) • Cti- 
>m dcnlata (Marsh.) Borkh. , red-bud (Cercis caiMdensis h.) ' Japan quince 
kenomeks japomca Lindl.) ; Ckmalis sp. ; hawthorn [Cralaesns Oxvean- 
l) ■.Crataegus spp. ■,qmnce{Cydonia obtonga Mill.): oleaster {Elaeaonus 
■imUtoUa I.,) ; “ walioo ” or " burning bush " (Evonymns atropurhureus 
acq.) ; hraxinus sp. ; American holly or white hollv {Ilex opaca lit ) ■ 
Wtbay {Magnolia virginiana L.) : wiki China tree {ilclia A-edarach I ' ’ 
kr«s sp, ; yerium Oleander L. : Oka sp. ; wild cherrr- [Padus sp.) ■ mist'le- 
K [I hmukndron spp.) ; sycamore or plane-tree {PlaUmus occidenlalis 
, Iiiiropean plane-tree {P. orkntalis) ; cottonwood {Pobtdus ddtokks 
arsh.); bimon plum or apricot plum {Primus Si, noni Cun.) ■ Pnm>ts<w ■ 
com, minis L. ; P. Mains (L.) Britton ; live oak mereusergm'ana 
til.) , Hibcs spp. ; Rosa spp. ; weeping willow [Sahx hahxlonica L.) : Sa- 
-PP. , soapberry {Saptndns margin, tins Willd. : Tilia spp. ; Vaecinium 
’p. : I I/IS vmvera 1 ,. ; and I 'i 7 ,s .spp. 

Of the nmiierous cultivated host plants, the peach tree has suffered 
m two-fold injury : i) it abstracts the 

it'rln weakeii-s the leaves and impairs tlieir functions; 

posits honey-dew on the leaves and fruits, whieh are rendered use- 
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less both owing to this fact and to the abundant growth of fmigi^ uj- , 
find an excellent medium in this honey -dew. 

The natural enemies of Eidecanium may be divided into two gj). 

a) the predatory enemies, which prey on the young stages or adult inseijj 

b) parasites. 

Among the predatory enemies are : lace-wing fly (Chrysopa 
Burm.); Hemerobius stigmaterus Fitch. ; Laetilia coccidivora Comst. ; 
brochis nebulosus Uhl, ; and Hyperaipis binotata Say. 

Among the parasites are Coccopitagus ater How. ; C. cognaiiis Ho» 
C. lecanii Fitch. ; c. cinguliventris Gir. ; C. longifasciatus How. ; C. 
scutdliim Ashm; C. fraternus How.; Aphycus annulipes Ash. ■, A johnsi^^ 
How.: A. stomachosus Gir. ; A itugyrm nitbilipennis Gir. ; Emotiis 
Ashm ; Pachyneitron allhcuta How. : Prospalta aur,antii How. ; 
albicornis How. ; Blaslolhrix sericea Dahn. and Comys fusca How, 

As artificial means of control, it is advised to apply : i) in the spii» 
before the buds open, the following mixture : 


Raw linstecl oil 5 callous. 

r'.asoliiif 3 ” 

Sor.p 2 pounds 

or g. lloiif 


2) after the trees are in full foliage, and before the P..ii!ecaniitui m; 


grates leafward. apply the following : 

l-Tour (in i" l«uil<ls 

Stone Lime US 

Sulphur 20 

Wntcr to make yi gallons 


lujj - Anasirepha serpentina, a Dipteron Injurious to Several Fruit Piai 
in Brazil (i). — O' Cosn Lim.c A..in Boklim do Mirtiskrio de Agt-icultim. hkki 
,■ Commercfo, Year IV, No. 3. pp w-ior. l PI. Rio (le Janeiro, njif'. 

In Brazil, Anasirepha serpentina Wied (" mosca de frutas ’’) injiirfst 
fruit of the following plants ; .Mainmeaamerkuna L. ('' abricoteirodoPara' 
Luemna Caimito A. 1 ). C. (“ abieiro ”), Mimnsops coriacea lliq, (" abrit 
teiro ") and Sapnta achras Mill. ('' sapoteiro ’'). 

The female bores a hole in the pericarp and deposits its eggs them 
as many as twenty at a time ; the larvae, whicli hatch within 3 or 4 da; 
feed on the pulp, in which they tunnel, often causing the fall of the fruit. 

Jleans of control : i) gathering and destroying the damaged frni 
2) spraying with sweetened arsenical solutions (for instance: raw sugar,: 
lbs.; lead arsenate 3 oz.; water, 4 galls.) ; the applications must be madeeva 
1.3 days ; 3) vessels containing poisoned attractive substances (for instaac 
sugared water and arsenic salts), which are suspended to the brandies ( 
the fruit plants attacked. 

1053 - Gravepine Flea Beetle {Haltica chaiybea), a Coleopterous Pest of Kfli 
rotundifoUa and V. Mansoniana (Muscadine grapes) in the United SlaS 

of America. — See Xo. 987 of thU HulUttn. 


(i) See B. Apiil I'Hj, No. pj |. 
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j , The Control of Field Voles In Italy. — splendoke alfox-so, in Rendtconti ddic seduic 
dclld Accademia dei Lin£ci, Classe di Sciente jisich£, matcmatiche e miurali, Stiits 5, 
Vol XXV, and Half Year, Part I, pp. 4t>-4(). Rome, July 1916. 

In Capitanata (province of Foggia) and the adjoining provinces (i) 
[ch have been invaded by field voles, the Italian Government has inter 
1 a Committee instructed to take such measures as may 

best adapted to combat this scourge. 

Technical experts have been sent to the region over-run, both in order 
study the effects on the spot and to undertake control measures by all 
isible means. Ditches have lieen excavated and traps u.sed to prevent 
it any rate limit the spread of the field voles from the fields to the vine- 
tis. Different poisoned baits have been put down, and different kinds 
virus have also been used. 

The ditches and traps proved effective, but insufficient to achieve the 
rpose ill view of the extent of the infested parts and the considerable 
mbcr of the rodents. 

Among the poison used, zinc phospliide alone proved efficacious (2). 

The different viruses gave negative results undoubtedly owing to loss 
their virulence. 

It is well known that the viruses which have been recognised as suita- 
! for field vole control are Loftier 's bacillus and 1 lanysz's bacillus {3) , They 
IV be transmitted to field voles either by subcutaneous injections 
through the digestive passages, but the drawback is that the cultures 
sily lose their virulence. The Ministry of Agriculture therefore instructed 
swriter to undertake investigations with the object of producing a new 
ns of sufficient activity for the case in question ; the investigations were 
Tried out partly in Capitanata and partly in tire Laboratory of .Agric- 
airal Entomology of the Royal liniversity of Rome. 

Ill field voles {Pytymys savii) captured at Ceriguola, the writer observed 
t constant presence of a micrococcus, both in the circulating blood and 
the various internal organs, and the lymphatic glands in different parts 
the body. In some of these rodents, for which a microscopic examination 
the internal organs had given negative or almost negative results, the germ 
is found in large quantities in the lymphatic glands of the axillae. The 
cro-orgaiiisin is readily stained with aniline dye and Gram's stain. In the 
puts, where it occurs both witliin and without the cells, it often has the coc- 
prm and even diplocoecal appearance ; in artificial cultures (agar and ord- 
Iry bouillon) it retains this appearance for some time ; later on it takes 
I a more and more bacillary aspect, and occurs likewise in short and thick- 


(p .Stv if. August i'ii6, No. 9CI. (f 't: 

(U See Juuuary 1914, Nn. S-), 

f;h See B. Jau. loie, No. 364; B. June ujil. No, 4016 : B. Oct. 191C, No. ig.ss : B. Nov. 
2, X. 156; ; E, July I9t3, No. 897 ; B. Jan, 1913, No. 134. it'd ) 
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set forms sometimes polar staining with aniline dyes. At Cerignolj 
writer found this micro-orgaiusm both in dead and dying voles, and even j 
some living animals more or less healthy in appearance. Certain it is 
the presence of the micrococcus is accompanied by a high mortality. On tjjj 
other hand, in the field voles captured and examined at Foggia the writer 
not find either any infection produced by the above germ or epidetnie } 
sease. 

The writer advises scattering the dead field voles collected in the pij,, 
cipal centre of the infection (region of Contessa near Cerignola) thrnngij 
the other regions over-run by these rodents, but where infection in 
latter has not yet taken place. 

The writer is continuing his enquiries in order to ascertain : wliette, 
the virus can be communicated by means of ectoifarasites (fleas and tspjjp 
ally lice) ; whether the micro-organism observ'ed by him is more or less 
analogous to that of I.dffler and Danysz : whether it is ntilisable in fijij 
vole control and in what w'ay. 


At.fredo RuOGKRI, qerente respoiisabtle. 




